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operational  environment  of  an  operating  digital  transmission  system.  These 
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The  DATEC  field  evaluation  confirmed  both  the  practicality  and  advantages 
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patterns  and  system  parameter  degradation.  DATEC  enables  technicians  to 
monitor  in-service  system  parameters  thereby  enhancing  system  performance  and 
allowing  more  efficient  utilization  of  maintenance  resources. 
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Section  6 

FIELD  TEST  RESULTS  RELATIVE  TO 
STATEMENT  OF  WORK  REQUIREMENTS 


GENERAL 

This  section  is  essentially  reproduced  from  Section  III  of  the 
test  report  for  the  Field  Test  and  Evaluation  phase  of  the  ATEC 
Digital  Adaptation  program.  The  data  taken  from  the  test  scenarios 
has  been  included  with  this  section  to  provide  a convenient 
reference. 


S;»4MARY 

The  primary  objective  of  the  field  tests,  as  stated  in  the  State- 
ment of  Work  (S.O.W.)  for  the  ATEC  Digital  Adaptation  Study,  was 
*to  give  the  DATEC  system  a detailed  shakedown  via  operational 
testing  so  that  its  feasibility  and  its  potential  use  in  an  opera- 
tional digital  system,  as  typified  by  the  FKV  system,  could  be 
determined*.  In  a more  explicit  manner,  the  S.O.W.  breaks  down 
the  primary  objective  into  23  separate  evaluation  items.  The  pur- 
pose of  Paragraph  6.1  of  this  section  of  the  test  report  is  to 
list  each  of  these  items  (tasks)  individually  along  with  substan- 
tiating data  or  other  material  relating  to  the  topic,  not  only  to 
more  clearly  demonstrate  compliance  with  the  S.O.W.,  but  also  to 
present  in  the  most  straightforward  manner  the  advantages  (and  dis- 
advantages) of  the  DATEC  system  with  respect  to  program 
requirements. 

K 

Preceding  the  list  of  23  evaluation  items  and  providing  a quick 
reference  summary  of  S.O.W.  compliance,  is  a matrix  relating  each 
evaluation  item  to  the  validation  test  or  test  scenario  in  which 
it  was  addressed.  This  matrix  is  presented  as  Table  6-1. 

Also  included  in  this  section  are  comments  specifically  addressing 
a number  of  software  related  tasks  delineated  in  Paragraph 
4.1.12.10.4  of  the  S.O.W.  These  comments  may  be  found  in 
Paragraph  6.2. 

Finally,  Paragraph  6.3  of  this  section  is  concerned  with  several 
additional  items  suggested  by  PADC  for  consideration. 


BACKGROUND 

The  operational  Field  tests  which  were  conducted  were  divided  into 
two  distinct  categories.  The  first  phase  dealt  with  a quantita- 
tive check  of  the  DATEC  system;  that  is,  in  the  operational 
communication  system  environment,  known  perturbations  were 
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introduced  to  elicit  measurable  and  expected  results.  These  tests  j 

validated  the  basic  requirements  imposed  on  DATEC  as  a monitoring  j 

system  and  verified  DATEC/communication  system  interface  compat-  . I 

ibility.  The  second  phase  of  testing  dealt  with  the  more  subjec- 
tive aspects  of  evaluating  the  DATEC  system  relative  to  its 
utility  and  effectiveness  as  a monitoring  system.  In  order  to 
more  accurately  assess  these  aspects,  among  which  was  the  man- 
machine  relationship,  the  tests  were  conducted  in  a series  of 
scenarios  with  site  operational  personnel  (Tech  Controllers)  oper- 
ating as  the  Nodal  Controllers.  Again,  perturbations  to  the 
communication  system  were  introduced,  with  the  emphasis  in  this 
case  on  realism,  and  for  the  purpose  of  exploiting  the  capabilities 
of  the  DATEC  system  relative  to  Performance  Assessment,  Fault 
Isolation  and  Trend  Analysis. 

References  are  made  in  this  section  to  field  test  System  Simulation 
Scenario  test  data  to  illustrate  certain  aspects  of  DATEC  evalua- 
tion. This  data  is  included  throughout  this  section  as  explained 
below.  These  scenarios  involved  a simulated  anomaly  or  multiple 
anomalies  to  the  communciation  system.  Tech  controllers  from  the 
service,  working  in  pairs,  were  at  the  nodal  control  position  at 
Ft.  Huachuca.  The  tech  controllers  had  received  several  hours  of 
briefing  on  DATEC  equipment,  its  relationship  to  the  communication 
system,  use  of  the  different  displays  and  the  method  of  calling  up 
displays  via  the  keyboard. 

One  or  more  perturbations  were  introduced  to  the  communication 
system  by  Honeywell  personnel  during  each  scenario.  A predeter- 
mined procedure  was  used.  The  time  of  each  perturbation  introduc- 
tion was  noted  on  the  procedure  sheets.  The  tech  controllers  - 
one  of  which  was  in  command  the  other  in  charge  of  making  notations 
and  keeping  records  - logged  their  entries  on  a DATEC  System  Evalua- 
tion Worksheet.  To  help  document  their  activities,  they  made  print- 
outs of  various  displays  which  they  considered  pertinent  during 
conduction  of  the  scenarios.  The  excerpts,  then,  consist  of 
matter  taken  from  these  procedures,  worksheets,  and  printouts 
which  are  considered  appropos  for  illustration  purposes. 


6.1  VALIDATION/EVALUATION  CRITERIA  LIST 

This  section  presents  detailed  discussions  of  23  specific  items 
delineated  in  the  S.O.W.  for  consideration  during  the  field  test 
phase  of  the  ATEC  Digital  Adaptation  Study.  Although  a number  of 
the  items  are  closely  related,  each  is  treated  separately  in  an 
effort  to  demonstrate  complete  compliance  with  the  S.O.W. 

As  a summary  guide,  the  matrix  shown  in  Table  6-1,  following, 
gives  a cross  reference  between  the  S.O.W.  requirements  paragraph 
number  (4.1.12.7.1  through  4.1.12.7.23);  the  paragraphs  of  this 
section  addressing  the  particular  S.O.W.  requirement;  the  Valida- 
tion Test/Simulation  Scenario  addressing  the  S.O.W.  requirement; 
and  the  field  test  report  paragraph  number  in  Section  II  of  that 
report  where  the  Validation  Test/Simulation  Scenario  data  may  be 
found. 
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TABLE  6-1.  DATEC  FIELD  TEST 
AND  EVALUATION  CROSS  REFERENCE  MATRIX 
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I Preparation  for  Validation  Tests  (AN/FRC-162  end  0R8A) 


6.1.1  The  Parameters/Alarms  Monitored  for  CPMAS 


Following  is  a list  of  the  parameters  and  alarms  monitored  by 
DATEC  along  with  an  associated  list  of  CRT  display  pages  where 
these  parameters/alarms  are  displayed. 

TABLE  6-2.  PARAMETERS/ ALARMS  MONITORED  FOR  CPMAS 


P a rame  te  r/Al arm 
Radio; 

RSL  Margin 

RSL  Availability 
Eye  Margin 

Eye  Availability 
Eye  Amplitude  (dBm) 

Eye  Hits 

Eye  Voltage  (Dispersion  Vdc) 
Derived  BER 
Receiver  Squelch 

Maintenance  Voltages 

(+24  Vdc,  -20  Vdc;  RX  A only) 

Radio  RX  (Major  Alarm) 

TX  Problem 

RX  Problem 

TX  In-Service 


CRT  Display  Page 


Link  Status,  Page  1;  Link 
Performance  Assessment  (P.A. ), 
Page  1 

Link  P.A.,  Page  1 

Link  Status,  Page  1;  Link  P.A. , 
Page  1 

Link  P.A. , Page  1 

Link  Status,  Page  1 

Link  Status,  Page  1;  Link  P.A. , 
Page  1 


Link  P . A. , Page  2 

Link  Status , Page  1 

Link  Status,  Page  1;  Link  P.A. , 
Page  2 


Maintenance  Voltages 


System  Overview* 

System  Overview;  Link  Status, 
Page  1* 

System  Overview;  Link  Status, 
Page  1* 

Link  Status,  Page  1* 


* Also  displayed  on  Alarm  Scanner  and  Alarm  Display. 


TABLE  6-2.  PARAMETERS/ALARMS  MONITORED  FOR  CPMAS  (Continued) 


Paraneter/Alarm 
Radio;  (Continued) 


CRT  Display  Page 


RX  In-Service 


Maintenance 


Tl-4000; 

Frame  Error  Rate  (PER) 


FER  Availability 
Control  Re frame 


Maintenance  Voltages 

(+5  Vdc,  -6  Vdc;  A MUX  only) 


Switch  Major  (Alarm) 


Switch  Minor  (Alarm) 


Major  (Alarm) 


TX  In-Service 


RX  In-Service 


Maintenance 


Link  Status,  Page  1* 

System  Overview;  Link  Status, 
Page  1* 


Link  Status,  Page  1;  Link  P.A. , 
Page  3 

Link  P.A. , Page  3 

Link  Status,  Page  1;  Link  P.A. , 
Page  3 

Maintenance  Voltages 


System  Overview;  Link  Status, 
Page  1* 

System  Overview;  Link  Status, 
Page  1* 

System  Overview;  Link  Status, 
Page  1* 

Link  Status,  Page  1* 

Link  Status,  Page  1* 

System  Overview;  Link  Status, 
Page  1* 


CY-104; 


Channel  (VF  Level  eind 
Signal/Noise  Ratio) 

Service  (Alarm) 

Remote  (Alarm) 

Maintenance 


Link  Status,  Page  2 


Link  Status,  Page  2* 

Link  Status,  Page  2* 

System  Overview;  Link  Status, 
Page  2* 


* Also  displayed  on  Alarm  Scanner  and  Alarm  Display. 
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TABLE  6-2.  PARAMETERS/ALARMS 
Parameter/Alarm 

TlWBl; 

PER 

Reframe 

Maintenance  Voltages 
(+15  Vdc,  -9  Vdc) 

Office  (Alarm) 

Site; 

Flood  (Simulated  Alarm) 

Correlated  Parameters ; 

BER  Correlation 
Control  Ref rame /Squelch 
Control  Reframe/Hit 
Link  Availability 


MONITORED  FOR  CPMAS  (Continued) 

CRT  Display  Page 

Link  Status,  Page  2;  Line  P.A. 
Page  4 

Link  Status,  Page  2;  Link  P.A. 
Page  4 

Maintenance  Voltages 

System  Overview;  Link  Status, 
Page  2* 


System  Overview;  Link  Status, 
Page  2 * 

Link  Status,  Page  1 
Link  P.A.,  Page  3 
Link  P.A. , Page  3 
Link  P.A.,  Page  2 


*Also  displayed  on  Alarm  Scanner  and  Alarm  Display. 

Verification  of  the  above  listed  parameters  and  alarms  with  regard 
to  their  presence  and/or  accuracy  was  accomplished  in  the  valida- 
tion phase  of  field  tests.  Refer  to  the  individual  validation  test 
results  in  Section  II  of  the  Field  Test  and  Evaluation  Report. 


With  respect  to  the  utility  and  effectiveness  of  these  particular 
alarms  and  parameters  that  were  selected  for  use  in  monitoring 
the  Ft.  Huachuca-to-Site  Sibyl  digital  transmission  test  link,  it 
is  not  practical  to  discuss  them  all,  but  several  samples  of  alarms 
and  of  different  parameter  types  will  be  taken  from  test  scenarios. 


Following  the  examples  above  are  several  remarks  regarding  the  com- 
pleteness of  the  alarms/parameters  monitored  for  CPMAS  and  some 
considerations  for  improvement. 

• 

Any  scenario  involving  loss  of  service  created  by  a major  alarm 
condition  in  any  of  the  communication  system  elements  was  immedi- 
ately recognized  by  the  tech  controllers.  In  the  first  examples 
taken  from  Appendix  P conducted  on  6 June  1977,  illustrating  one 
of  the  major  equipment  alarm  conditions,  a fuse  was  removed  from 
TlWBl  at  Ft.  Huachuca  (HUA)  at  0857  hours.  The  tech  controller's 
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Pf<QCEDU 


DATE 


i 


1 


I hf^ 

PI.  At  JJBL,  rei'iove  V.lie  COi'lV  fuse  on  the  Power  and 
Alarm  panel  of  the  TlWBl.  Record  the  time. 

P^2.  At  completion  of  the  test,  replace  fuse  in  TlWBl 
equipment. 


^/-77 

I 

i^-^-77  j 


PRimOOT  REF  (ATTAQi)  ! yPTiE  1 

Sta  rt  new  da  y,  ’•it.h  all  ays  tens  on  "A",  and  l-li/6  June  77 

all  fivers..  Systendata  attached,.///RR 

CRT  display  a)iov;s  SET)  flag  on  TlVSl  both  herd  5/6  June  77 
and  a t SBL. .diking  further  AIT. ..///HR 

Problem  isolated  to  bad  TlV'Bl  here  a t HUA,  caus  id  6/6  June  77 
by  +15  and  -t-lB  Vdc  pwr  supply... Ka-ntenance  a dviid 
to  chker  the  TlV.’Bl  (here  at  HUA). . .////RR 

Problem  Resolved..,.. Isolated  to  blown  fuse  in  t’le  6/6  June  77 

HVBl  at  HUA..  Maintenance  replaced  same  and  all 
fivers  A TT /////RR 
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MAC-l-07-12  SYSTEM  OVERVIEW  TIME  l57/0d40i2 

HU A SBL 

RADIO  A . ; 

’ B 

MUX  SW 
A 
B 

CYI04 


TIWBI 


TELEMETRY. 

• 

• 

S ITE 

• 

• 

• 

• 

10-005 

LINK  STATUS 

TIME  15^/034(1 

Tl 

-4  000 

RADIO 

HUA 

SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

• 

RX  PROB 

MAJOR 

• 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

MAI  NT 

• 

M A I NT 

PARAMETER 

PER 

A 

• 

m 

1 

.<1 .0E-/ 

RX  SOUELCH 

CHFRM 

RSL  MARGIN 

30.773 

. 39.250 

EYE  MARGIN 

15.014 

. 13.369 

RER  COR 

NO  DATA 

.NO  DATA 

EYE  AM PL 

-d.9A77 

.-8.967/ 

EYE  HITS 

J.  A 

. .01169 

Jr.R  HER 

1 .5E-I4 

P^OE  1 


AS-2  LINK  STATJS  TINE  l57/034ril9 

CY-104 TIWBI 

HUA  SBL  HUA  SBL 


ALARM 

SERVICE 

• 

OFFICE 

• 

• 

REMOTE  i 

• 

• 

• 

• 

STIkTUS 

MAINT  ! 

• 

MAINT 

• 

• 

• 

PARAMETER 

CHANNEL  ! 

• 

FER  <1.0E-6 
REFHAME 

!<1 .3E-6 

• 

SITE 

ALARMS 

ENTRY  ! 

FIRE 

AC  PWR 

BATTERY 

W.A.  PR 

W.G.  HV 

FL(K)D 

PAGE  2 

10-006  LINK  performance  ASSESSMENT  - RADIOS 


LAST  LAST  HR  LAST  24  HR  LAST  3w  DAYS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV 
HUA  RSLMAR  30.778  29.097  29.417  .98489  29.669  0.0 

A EYEMAR  15.014  15.014  9.2879  .53255  9.4032  0.0 

RSLAVL  I . 0000  I . 0000  I . 0000  I . 0000  

EYEAVL  1.0000  1.0000  1.0000  1.0000  

EYEHIT  0.0  0.0  .02960  .12316  .11355  0.0 

HUA  RSLMAR  29.094  28.168  29.651  3.1601  29.577  0.0 

B EYEMAR  3.0369  3.0369  4.8615  2.2521 

RSLAVL  1.0000  1.0000  0.0970  .96622  

EYEAVL  1.0000  1.0000  0.9963  

EYEHIT  .14133  .14133  5.3953  5.6949 

SBL  RSLMAR  39.250  39.187  39.614  3.0432  4.0.773  0.0 

A EYEMAR  13.369  11.755  12.678  1.0145  12.896  0.0 

RSLAVL  1.0000  1.0000  1.0000  1,0000  

EYEAVL  1.0004  1.0-104  .93  /83 I . .000.1  

EYEHIT  .01160  .0-1‘3a4  5.4724  17.134  .00095  0.0 

SBL  RSI. MAR  35.000  35.611  34.429  3.340.0  35.794  0.0 

B EYEMAR  0.29/3  9.29/3  12.57.2  1.7166  12. oi/  .0..1 

RSLAVL  1.0004  1,0.10-4  l.0-.'104 1.'004  

EYEAVL  1.0000  1.0004  .98795  I.40J4  

EYEHIT  0.0  4.0  8.4244  28.091  .0.3690  4.4 


TIME  157/0343112 
LAST  30  MTHS 
MEAN  DEV 

03 

,hte 

,jATE 

/3C 

03 

03 

RAJC 

rAXE 

/SC 

03 

03 

rate 

rat:- 

/sc 

'T! 

03 

.<aXe 

rate 

/sc 


M/^C-3-0l-06 


HMA 

LAST 

SCAN 

EYEVOL-3.6200 

HUA 

RXSOH  0.0 

EYEVOL-4.770') 

B 

RXSOH 

0.0 

HUA 

LNKAVL 

1 . 0003 

SBL 

EYEVOL-3.7603 

A 

RXSOH 

0.0 

SBL 

EYEVOL-4.  1300 

B 

RXSOH 

0.0 

SBL 

LNKAVL 

1 . 0003 

LINK  performance  assessment  - RADIOS 
LAST  HR  LAST  24  HR  LAST  30  DAYS 

MEAN  MEAN  DEV  MEAN  DEV 

-3.6203  -4.1290  .05764  -4.1109  0.0 

0.0  1.0000  0.0 

-4.7700  ^ 4,5289 

0.0 11,000 

1 . 0000  I . 0000  0.0966 

-3.9050  -3.3237  .11569  -3.8016 

0.0  9.0000  0.0 

-4.(300  -3.8506  .24086  -3.8006 

0.0  4.0000  0.0 

I . 0000 


I . 0000  1 . 0000 


TIME  I5//03'I4»I4 
LAST  30  MTHS 
MEAN  dev 

VL7S 

RTE 
VLTS 
RTE 
RTE 
VLTS 
RTE 
VLTS 
RTE 
RTE 


0.0 

0.0 

AS-1  LINK  PERFORMANCE  ASSESSMENT  - Tl-4000 


LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV 

HUA  FER  I.0E-15  3.3E-I7 I./E-I0 

A FERAVL  I . 0000  I . 0000  I . 0000  

CRFRM  0.3  0.0  1.3333  .94281 

CH/SOH  0.0  0.0 0.0 

CR/HIT  0.3  0.0 0.0 

H'  FER  1 .0E-I5  6.7E-I7  I.4E-I8 

FERAVl  1.0000  1.0000  1.0000  

CRFRM  0.3  0.0  4.0000  3.2663 

CR/SOH  0.0  0.0 0.0 

CR/HIT  0.3  0.0 0.0 

SBL  FER  I.0E-I5  I.3E-I6  6.3E-9  5. IE-13 

A FERAVL  1.0003  1.0000  1.000.3  1.0003  

CRFRM  0.0  0.0  6.0000  1,0000  0.0 

CR/SOH  0.0  0.0  4.0000  0.3  

CR/HIT  0.3  0.0  5.0003  0.3  

SBL  FER  5.2E-I0  I.7E-II  3.9E-6  

B FERAVL  1.0003  1.0303  1.000.3 

CRFRM  0.3  3.3  4.0003  1.3003  0.3 

CR/SOH  0.0  0.0  3.0003  0.3  

CR/HIT  0.0  0.0  3.0000  0.3  


TIME  I 57/0345 1 36 
LAST  30  MTHS 
MEAN  DEV 
rXE 

RXfT 

RTE 

RXE 

RTE 

;jXc 

RTE 

RXE 

RTE 

RTE  ■ 

RTE 

Kjc 

jjyc 

.jXE 

RXE 

RXE 

r;xE 
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I0-CW7 


H"  FER 
RFRM 
SBL  FER 
RFRM 


4TL(m^  -ik  ^ 

LINK  PERFORMANCE  ASSESSMENT  - T1WBI 
LAST  LAST  HR  LAST  24  HR  LAST  3^  OAYS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV 

1.2E-I4  I.2E-I5  7.5E-9 \ 

0.0  0.0  0.0000 12.000  0.0 

I .2E-I4  4.0E-16 I .2E-9 

0.0  0.0  2.0000  2.1602 


TIME  l5//0a46i08 
LAST  30  MTHS 
MEAN  DEV 

ftXE 

RFE 

RTE 

RTP 


MAC-3-07-12  MAINTENANCE  VOLTAGES  - HUA  TIME  15//0d47«00 

INITIAL 


NO. 

NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

hL 

MEAN 

DEV 

DATE 

01 

T1WB1+I5 

15.6 

G 

16.5 

15.7 

15.0 

14.2 

13.5 

15.5 

.043 

153/0707 

02 

T1WB1+I2 

12.4 

G 

13.2 

12.6 

12.0 

11  .4 

10.8 

12.4 

.^08 

153/0707 

03 

T1  4000+5 

4.96 

G 

5.50 

5.25 

5.00 

4.75 

4.50 

4.95 

.002 

I53/;W07 

04 

Tl 4000-6 

-6.08 

G 

-5.40 

-5.70 

-6.00 

-6.30 

-6.60 

-6.08 

0 

153/0707 

05 

RADIO+24 

24.0 

G 

26.4 

25.2 

24.0 

22.3 

21 .6 

23.0 

.014 

153/070/ 

06 

RADI  0-20 

-19.9 

G 

-18.0 

-19.0 

-20.0 

-21.0 

-22.0 

-19.9 

.010 

153/0907 

MAINTENANCE  VOLTAGES 

- SBL 

TIME 

157/03471 34 

NO. 

NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

RL 

mean 

DEV 

INITIAL 

DATE 

01 

TITOI+15 

15.2 

G 

16.5 

15.7 

15.0 

14.2 

13.5 

15.1 

.016 

153/J? I 1 

02 

TIWBl+12 

12.3 

G 

13.2 

12.6 

12.0 

11  .4 

10.8 

12.3 

.007 

153/0-7 1 1 

03 

T 14000+5 

4.95 

G 

5.50 

5.25 

5.00 

4.75 

4.50 

4.95 

0 

153/09  I 1 

e 

T 14000-6 

-6.04 

G 

-5.40 

-5.70 

-6.^3  - 

6.33 

-6.60 

-6.04 

.004 

153/07 1 1 

05 

RADIO+24 

24.1 

G 

26.4 

25.2 

24.0 

22.3 

21.6 

24.1 

. 004 

153/07  I 1 

06 

RADIO-20 

-20.1 

G 

-18.0 

-19.0 

-20.0  - 

21.0 

-22.0 

-20.  1 

2.3E 

15  3/0-7  1 1 
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LINK  STATUS 

TIME  I5V/03'’;Ri2‘' 

TlWRI 

HUA  SBL 

HUa  S3L 

ALARM 

SERVICE 

• 

• 

OFFICE 

• 

REMOTE 
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• 

• 

• 

• 

• 

STATUS 

MAI  NT 
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• 

• 

MA  I NT 

• 

• 

• 

PARAMETER 

CHANNEL 

• 

• 

FER  <1 

• 

.0E-6  .<I.AE-6 

REFRAME 

• 

SITE 

ENTRY 

• 

• 

AL\RMS 

FIRE 

• 

AC  P'lVR 

• 

RATTERY 

• 

W.A.  PR 

• 

W.O.  HV 

• 

FLfX)D 

• 

PACE  2 
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Mi\C-l-I8-23 


MAINTENANCE  VOLTACES 


time  157/a9'^3J5C 
INITIAL 


NO. 

NAME 

VOLTS 

C 

HH 

AH 

CG 

• AL 

kL 

mean 

DEV 

DATE 

01 

TIW81+I5 

.066 

3 

16.5 

15.7 

15.0 

14.2 

13.5 

0.0E 

0.0E 

153/0907 

0. 

TliVBI  + 12 

.070 

H 

13.2 

12.6 

12.0 

11.4 

10.3 

0.05 

0.0E 

153/0907 

03 

T1  4000+5 

4.96 

G 

5.50 

5.25 

5.^0 

4.75 

4.50 

0.0E 

0.0E 

153/070/ 

04 

T1  4000-6 

-6.03 

G 

-5.40 

-5.70 

-6.00 

-6.30 

-6.60 

0.05 

3.0E 

153/  1o;37 

05 

UADI  0+24 

23.9 

G 

26.4 

25.2 

24.0 

22.3 

21.6 

0.05 

3.0E 

153/0907 

06 

3ADIO-20 

-19.9 

G 

-18.0 

-19.0 

-20.0 

-21.0 

-22.0 

0.05 

0.0E 

153/090/ 

c>  c y 


MAC-I -18-23 


MAINTENANCE  VOLTAGES  - HUA 


TIME  157/6^910123 
INITI AL 


NO. 

NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

01 

TlWBl+15 

15.4 

G 

16.5 

15.7 

15.0 

14.2 

13.5 

0 . 0 = 

3.3E 

153/070/ 

02 

TlWBl+12 

12.4 

G 

13.2 

12.6 

12.0 

1 1 .4 

10.8 

0.05 

0.0E 

153/0007 

03 

T 14000+5 

4.95 

G 

5.50 

5.25 

5.00 

4.75 

4.50 

0.0E 

0.0E 

153/09/17 

04 

T 1 4000-6 

-6.08 

G 

-5.40 

-5.70 

-6.  00 

-6.30 

-6,60 

0.0E 

0.  05 

153/0907 

05 

RADI()+24 

23.9 

G 

26.4 

25.2 

24.0 

22.3 

21.6 

0.05 

0.0E 

153/0007 

06 

RADIO-20 

-1  9.9 

G 

-18.0 

-19.0 

-20.0 

-21.0 

-22.0 

0.05 

3.0E 

153/0007 
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log  and  supporting  display  page  printouts  indicate  inunediate 
recognition  of  the  problem  on  the  System  Overview  Display; 
verification  of  the  TlWBl  Office  Alarm  on  Link  Status,  Page  2; 
and  final  fault  isolation  to  the  TlVVBl  power  supply  utilizing 
the  HUA  Maintenance  Voltage  display. 

Illustrating  the  usefulness  of  the  Maintenance  and  in-service 
status  indications  in  providing  insight  into  operational  pro- 
blems, Appendix  O scenario,  2 June  1977  is  used.  This  scenario 
simulates  a failure  resulting  from  human  error.  At  Site  Sibyl 
(SBL) , the  Tl-4000  A Maintenance  switch  is  placed  ON,  and  at  the 
same  time  the  XFER  to  STDB  switch  on  the  RX  switch  module  is 
operated.  This  signifies  the  intent  by  SBL  personnel  to  perform 
maintenance  on  the  Tl-4000  A unit.  The  tech  controller  is 
alerted  as  will  be  noted  by  his  log  entry  at  1347.  He  uses  Main- 
tenance and  In-Service  information  available  to  him  on  the  System 
Overview  and  Link  Status,  Page  1,  displays.  At  1350,  simulating 
the  maintenance  error,  the  Interface  card  is  extracted  from  the 
Standby  Tl-4000  causing  a loss  of  service.  The  problem  was  then 
quickly  isolated  using  major  alarm  information  on  the  System  Over- 
view and  Link  Status  displays. 

Although  both  are  radio  parameters,  RSL  Margin  and  Eye  Margin  are 
used  to  isolate  different  kinds  of  problems  which  have  similar 
effects  on  the  communication  system.  As  an  example  of  the  utility 
of  these  two  parameters,  consider  Appendix  L,  scenario  conducted 
on  8 June  1977.  In  this  scenario,  an  attenuator  in  the  IF  circuit 
of  the  "A"  radio  receiver  was  used  to  cause  noise  figure  degrada- 
tion. In  order  to  prevent  the  attenuation  added  to  the  IF  from 
causing  a lower  RSL,  the  AGC  from  RX  A was  disconnected  from  the 
DATEC  monitor  point.  The  monitor  point  for  "A"  AGC  was  then 
jumpered  to  the  monitor  point  for  "B"  AGC.  The  result  is  then  a 
degraded  noise  figure,  but  no  reduction  in  RSL  Margin.  The  pro- 
blem was  correctly  pinpointed  to  the  A receiver  by  using  primarily 
the  Link  Status,  Page  1,  and  Link  P.A.,  Page  1 displays. 

Utilization  of  the  RSL  Margin  parameter  is  clearly  illustrated  in 
the  Appendix  N scenario.  This  is  a two-part  test  which  deals  with 
simulated  antenna  malalignment.  Through  the  use  of  attenuators 
in  the  waveguides,  faulty  alignment  of  just  the  Transmit/RX  A 
antenna  or  of  both  the  antennas  in  the  space  diversity  system  may 
be  simulated.  Tech  Controller  work  sheets  dated  6/1/77  and  6/3/77 
illustrate  use  of  the  Link  P.A.,  Page  1,  display,  which  has  all 
four  RSL  Margins  (HUA  A and  B,  and  SBL  A and  B)  displayed  to  dis- 
tinguish between  the  two  types  of  problems — single  antenna  mal- 
alignment or  both  antennas  (or  tower)  malaligned. 

As  a final  example  of  parameter  usefulness.  Appendix  U scenario, 

10  June  1977,  depicts  use  of  Frame  Error  Rate  (FER)  in  fault 
isolation.  An  excessively  high  FER  is  noted  as  indicated  by  the 
0807  entry  in  the  Tech  Controller's  log.  The  fact  that  RSL  and 
Eye  Margins  remain  high,  point  to  the  High  Level  Multiplexer  as 
the  discrepant  area. 


At  EV:'!.,, 


pcriorM  th’' 


0)  . .'»t  El']./,  pcriorM  th’-  >1  ] o'-/'!  vi..j  s r 

o Hovrc;  ‘i  1 - C 0 ' j li/.  ili'r  i -itch  on  tho 

J-'L’0:K'’/£N’'.’;cy  panel  cc  th^  AI^  rack  ON. 

c Place  the  Xl’£.?  to  S'.rnP  s'./itch  up  or,  the 
Tl-4000  4034  KX  Sv.'ttch  moclulc. 


« Pull  the  ''i091  Inveridce  Unit  froin  the 
standby  Tl-4000. 

02.  At  completion  of  :est,  restore  the  equipmen 
I to  baseline  configuration. 


I 

! 


oints  only) 


Av;a  itinr  tost  3 ..///HR 

At  1326,  sho-:eri  an'i  er  c~nHjtiDn  an  H’’A  ri'.'?! 
dye  to  and  Re'^rime. . , 'o  other  indication 
of  protlem, .A'T,  Hispla/  shovrs  clear,,'  ill 
await  further  ev'e^ts  before  running  arr/ 
further  checks. ./////R? 

^rora  I'T  disriay,  looks  I’ke  3 L pulling  .naint 
on  "A"  side  o'"  'HJihOO. . Ke  no-.r  in  service  on  ■^’he 
side,.,///-?. 

showing  on  ''~T,  that  "3"  side  of  UlOOO  at 
S=I  has  fa  iled,,,o'nkin';  viith  them  now..///FR 

Requested  maint  at  SBL  to  switch  back  to  "A"  sid 
of  H-i»CXX),  to  restore  service,  attempting  to 
Isolate  prob.  with  "E’’  side  ATr,..////RR 

Requested  maint  at  SBL  chker  out  "B"  side  of 
TlJiOOO, ,,  Unable  to  determine  what  actua  lly 
is  wrong  with  it...////RR 

i Problem  resolved,,  Maint  at  SEL  pulled  wrong 
' module  ???////RR  ///Replaced  same,,///RR 


11/2  June  77 


12/2  June  77 


12/2  June  77 


13/2  June  77 


lU/2  June  77 
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REFRAME  * 

SITE 

alarms 

ENTRY 

FIRE 

AC  PWR 
BATTERY 
R . * . PR 
V.O.  HV 
FLfxn 

• 

• 

• 

• 

• 

• 

• 

• 

238 

■'  PE.^rOR  UVCE  AS3=S3■.!E^^T  - TUVPI  TIVc 


I53/I32SI29 


153/1329*24 

S3L ' * ’ 


.yE-6 


PA'IE  2 


153/)  '■>4: 


3 

•<uy  sw 

A 

3 

CYI04 


<>R 


TlrtBl 


TELEMETRY. 


SrTE 

• 

• 

MAC-1 -13- 17 

LINK  STATUS 

TIME  153/135010 

^ ^ T1  -4C^00 

RADIO 

HUA  SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

• * 

RX  PROB 

major 

• 

STATUS 

TX  IN  SVC 

A . A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A . 8 

RX  IN  SVC 

A 

. A 

MAI  NT 

. A 

MAI  NT 

PARAMETER 

PER 

<l.0E-7  .<1.0E-7 

RX  SQUELCH 

CRFRM 

• 

RSL  MARGIN 

27.486 

. 40.444 

EYE  margin 

9.4021 

. 12.573 

BER  COR 

NO  DATA  .NO  DATA 

EYE  AMPL 

8.8065 

.-8.9677 

EYE  HITS 

0.0 

. 0.0 

DER  BER 

2.2E-n 

. 4.7E-I3 

PAGE  1 

mac-3 -13- 17 

SYSTEM  OVERVIEW 

TIME  153/1353* 

HUA  SBL 

MAJOR  ALARM 

RADIO  A 

• • 

B 

• • 

MUX  SW 

. <>R. 

A 

.R<>  <>M. 

8 

. <>P. 

CY104 

• • 

• • 

• • 

• • 

nwBi 

• • 

• • 

• • 

'.R01<><>01r! 

« • 

TELEMETRY. 

• • 

• 

• • • 

• 

• 

• 

• 

3 i 1 ^ • 

• 

• 
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r- 


3 


--I3-17 

LINK  STATUS 

TIME  153/135815 

Tl 

-4000 

- - BAnrf* 

HUA 

SBL 

HUA 

SHL 

ALARM 

SW  MAJOR 

• 

TX  PROS 

SW  MINOR 

• 

RX  PROS 

MAJOR 

. B 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

MAI  NT 

• 

MAINT 

PARAMETER 

PER 

<1 .0E-7 

.<l.0E-7 

RX  SQUELCH 

CRFRM 

• 

RSL  MARGIN 

29.615 

. 40.444 

EYE  MARGIN 

9.6J90 

. 12.573 

BER  COR 

NO  DATA 

.NO  DATA 

EYE  AMPL 

-8.8065 

.-8.9677 

EYE  HITS 

9.7280  R 

. 0.0 

DER  BER 

1 .7E-II 

. 4.7E-13 

PAGE  1 

1 

LINK 

STATUS 

TIME  153/141110 

Tl-4  000 

-BAnrn 

HUA 

SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

• 

RX  PROB 

MAJOR 

• 

B 

STATUS 

TX  IN  SVC 

A 

A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

A 

RX  IN  SVC 

A 

. A 

MAINT 

• 

MAINT 

PARAMETER 

PER 

<1.0E-7  .<1 

.0E-7 

RX  SQUELCH 

CRFRM 

• 

RSL  MARGIN 

29.167 

. 40.222 

EYE  MARGIN 

9.7148 

. 12.573 

BER  COR 

NO  DATA  .NO 

DATA 

EYE  AMPL 

-8.3065 

.-8.9677 

EYE  HITS 

0.0 

. 0.0 

DER  BER 

1 .5E-I1 

. 4./E-i3 
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•IAC-3-07-12 

LINK  STATUS 

TIME  153/14201 

T1 

RiDTn 

HUA 

SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

* 

TX  PROB 

SW  MINOR 

• 

RX  PROB 

MAJOR 

• 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

MAI  NT 

• 

MAI  NT 

PARAMETER 

PER 

<1 .0E-7 

.<1 .0E-7 

RX  SOUELCH 

CRFRM 

• 

RSL  MARGIN 

27.390 

. 42.22? 

EYE  margin 

9.7148 

. 12.573 

BER  COR 

MO  DATA 

.NO  DATA 

EYE  AMPL 

-3.8065 

.-8.9677 

EYE  HITS 

0.0 

. 0.0 

DER  BER 

1 .5E-11 

. 4.7E-1 

PAGE  I 
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f : 


D,\TL  iTlMi:; 


LI. 


L2, 


At  HUA,  connect  cittcnre^tors  (Xl  and  XIO) 
between  Equalixe.r  and  IF  in  PX  A as  shov/n 
in  Figure  L-1. 


-I 


/ 


With  povjor  off  the  readio  and  DATKC  equipment j 
at  HUA.,  de  solder  the  AGC  A lead  coming  from 
the  radio  to  the  Analog  Scanner  at  A.nalog 
Scanner  TDl-13.  Connect  a jumper  v;iro  bet- 
ween TDl-13  and  IS.  Reapply  pov.'er;  put 
equipment  into  operation. 


L3. 


Introducer  attenuation  at  the 
rate  of  dB  every  5 minute 


drop 

when 

Shrr 

•t 


approximate 

rery  5 minutes.  To  not 
below  squelch  threshold.  R-acord  time 
each  addition  of  attenuation  i.s  made: 


■idB  -2. 
-2dB  -f 


^tf  rc  2.5  db 


i>/ehi 


-tklcP., 
-j22dB 
-j2  3dB 
- .24dB 

425dB 


L4.) 


Restore  equipment  to  base  line  condition  at 
corr.plfct.icn  of  Lest. 


CONDUCTED  BY 
OBSERVED  DY 


\Z4o 
IZ4S 
IZ  ASr 
\iZ52. 
I|2  SS! 


# 


13 

u \o 


tiU 
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* llTEIItTE  ITTENUITORS  fHICN  ItT  SE  USED:  - 
lEIISCREl  EUCINEEillC,  lODEL  933 


Figure 

Receiver 


L-1.  Test  Configuration, 

A Versus  B Noise  Degradation 
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1 

Systems  green  ATT,.,.////RR 

' 

display  shows  the  "P"  radio  at  SRL  in  amber 
ondition.  .///RP. 

• < 

15,  pg  # 1 now  shows  a drastic  drop  in  the  Eye 
margin  here  at  HUA..  also  showing  Amber  for  Eye 
hits  here  at  HUA,.  Chking  further, ///RR 

r 

LP  display  now  shows  further  degradation  in  the 
Eye  margin  for  "A"  here  at  HUA,.  Also  showing 
Maximum  eye  hits  on  "A"  here,.///RR 

t 

f 

Requested  SRI,  maint,  to  lock  on  their  "B"  xmitter 

No  change  in  sta  tus,  after  SPL  switched  radios. 
Requested  they  go  back  to  "A*^  xmitter. .//RR 

Switched  to  the  "B"  receiver  here  at  HUA,  Eye 
margin  back  to  normal,  and  Eye  hits  gone,.//RR 

, 1 

t 

Switched  back  to  "A"  receiver  here,  and  again  the 
Eye  margin  dropped,  and  the  Eye  hits  went  to 
maximum....  Requested  HUA  maint,  to  chk  the  "A" 
rec&iver...  Switched  back  to  "B"  receiver  to 
restore  service, ////RR 

i 

Maintenance  advsd  they  replaced  the  IF  in  the 
"A"  receiver,  and  that  it  is  now  good,.. After 
hking,  found  that  still  seeing  maximum  eye  hits 
and  turned  the  receiver  back  to  maint, .///RR 

Maintenance  advsd  they  re-aligned  the  IF,  and  "A" 
good. .Switched  system  back  to  the  "A"  side  and  al 

‘ • V 

r 

F 

Problem  isolated  to  bad  IF  within  the  "A" 
receiver  a t HUA,.  Maintenance  replaced  sa  me,./ 

l».\aEC  SYS/EM  t'/ALL'ATiOM  WORKSHEET  8 June  -77  Pr  H 2 


PRINTOUT  (ATT/'rH)  DATE 


6/6 

10/6  June  77 
10/8  June  77 

11/8  June  77 


12/8  June  77 
13/8  June  77 


fivers, . RR 


NOTE:  Amber  condition  at  3 PL,  noted  a t 1251, 
appeared  to  be  caused  by  a drop  in  the  " P"  RSL 
marpin. . This  however  cleared  within  approx 
5 minutes,  and  did  not  a'Tect  the  system. .//RR 


TECH  CONTROLLER 
OBSERVED  BY 


MAS 


HUA 


SBL 


SYSTEM  OVERVIEW 


TIME  I59/I2SII53 


; 


RADIO  A 
B 

MUY  SW 
A 
B 

CYI04 


>SA 


^ 3*  CA/»^ 


7 7 


TIMBI 


TELEMETRY. 

SITE 


007 

LINK  STATUS 

TIME 

159/12551 

Tl -4  000 

HADTO 

HUA  SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

• 

SW  MINOR 

RX  PROB 

• 

MAJOR 

• 

STATUS 

TX  IN  SVC 

A . A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A . A 

RX  IN  SVC 

A 

. A 

MAI  NT 

• 

MAI  NT 

• 

PARAMETER 

PER 

<l.0E-7  .<l.0E-7 

RX  SQUELCH 

• 

CRFRM 

RSL  MARGIN 

29.423 

. 40.  444 

EYE  MARGIN 

4.2393 

. 13. /14 

BER  COR 

NO  DATA  .NO  DATA 

EYE  AMPL 

-3.8065 

.-8.9677 

EYE  HITS 

.59244 

A.  0.0 

DER  BER 

3.7E-9 

. 9./F-I 

■^  //  P ^7 


MAC-l-08-10  LINK  PERFORMANCE  ASSESSMENT  - RADIOS  TIME  159/1304131 

LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  30  MTHS 


SCAN 

MEAN 

MEAN 

DEV 

MEAN 

DEV 

MEAN  DEV 

K 

RSLMAR 

34.000 

29.956 

6.1862 

1 1 .083 

25.066 

9.1740 

[)3 

A 

EYEMAR- 

-5.1056 

8.6336 

.38853 

5.8017 

9.1217 

4.2871 

OB 

RSLAVL 

1 . 0000 

1 . 0000 

.36145 

.84815 



EYEAVL 

0.0 

1 • 00(^0 

.35878 

.85143 

Ri^XE 

' 

EYEHIT 

364.09 

.29622 

178.34 

109.27 

33.108 

66. 134 

/SC 

HUA 

RSLMAR 

28.932 

29.133 

32.494 

1 .7115 

30.682 

2.0236 

OB 

B 

EYEMAR 

5.5670 

5 . 663  7 

9.8185 

2.5079 

6.5218 

2.7858 

03 

RSLAVL 

1 . 0000 

1 . 0000 

0.9959 

.98701 

ri\XE 

EYEAVL 

1 . 0000 

1 . 0000 

1 . 0000 

0.9978 

— 

R/^XX 

EYEHIT 

0.0 

0.0 

0.0 

0.0 

4.1507 

4.9477 

/3C 

SBL 

RSLMAR 

41.667 

38.903 

38.538 

1 . 1 887 

39. 132 

1.1168 

OB 

A 

EYEMAR 

13.714 

13.714 

13.544 

.34402 

1 2.769 

.56043 

93 

j 

RSLAVL 

1 . 0000 

1 . 0000 

1 • 0000 

1 . 0000 

— 

r/VXE 

\ 

EYEAVL 

1 . 0000 

1 . 0000 

1 . 0000 

0.9956 

— 

rAXl 

EYEHIT 

0.0 

0.0 

.01710 

.07455 

3.0423 

4 . 0440 

/SC 

1 SBL 

RSLMAR 

35.583 

33.527 

33.857 

.77! 44 

34.701 

.86241 

93 

1 B 

PYEMAR 

1 4 . 660 

14.421 

13.562 

.38009 

12.334 

1 . 5540 

OB 

RSLAVL 

1 . 0000 

1 . 0000 

1 . 0000 

1 . 0000 

— 

R4XE 

EYEAVL 

1 . 0000 

1 . 0000 

1 . 0000 

0.9957 

r/VXE 

EYEHIT 

0.0 

0.0 

0.0 

0.0 

1 .6863 

3.3690 

/SC 

>11^ ' -1 

-,)o-l  I^I 

LEMS' 

perform  ANC.E  ASSr- 

35M,;-.jT  - 

.RAO  [OS 

TI.1'-  15  VI  3 131.95 

LA.sr 

LAST  HR 

' LAST  , 

24  Hj; 

L1..3T  3 

■ 3AYS 

L*ST  3')  IT’ -IS 

SCA'I 

mram 

'(  £\M 

3FV 

iL'M 

'AEV 

IE  AM  3EV 

H' ! A 

<SL  <AW 

? J.423 

27.a96 

6. 1966 

1 1 . 1 M 

25. 166 

9.  1 M. 

3 3 

A 

“YH'UR- 

- M . 962 

3. 12E2 

.33853 

5.a'..ii  / 

9.1217 

4.2o71 

33 

.;3LA\/L 

1 . (AfA  ^ .) 

1 . .'4rAA;4 

. 34325 

.34815 

— 

RATE 

'iYEAVL 

H.  ) 

. 66667 

. 3587  3 

. 85  1 4.3 

— 

-.’ATE 

EYEHIT 

3A)/>.'A  ) 

121.56 

1 78.34 

1 19.27 

9.3.  138 

66. 134 

/SC 

M'JA 

.(3L"AR 

26.A?5 

2V.745 

32.433 

1 .7.929 

3'A.  632 

2.-3236 

33 

lA 

> 

EYPMAR 

1 t .562 

1 1 .562 

9.3135 

2.5381 

6.521  3 

2.735.8 

3 3 

YSLAYL 

1 . A 1 

1 . (AAAJ 

3.  ''05  j 

.9,1731 

— 

RATE 

EYEWL 

1 . /.A'A  -1 

1 . JIAO/T 

1 . 303:1 

3.'^973 

— 

RATr 

£YEH!T 

n.  A 

l.'l 

J.  3 

!l  . 3 

4.1537 

4 . 9.1 77 

/SC 

S'^!. 

<31.  'Al? 

37. 75  A 

39.75'4 

■’S.634 

1 . 1 232 

39. 132 

1.1168 

— 

'13 

A 

:yemar 

13.714 

1 3 . / 1 4 

1 3.534 

.31 364 

12.769 

.56043 

33 

<3LAYL 

1 . H •'  j 

1 . CAA-I'A 

1 . .133  1 

1 . ’03  1 

— 

RATE 

3Y5AYL 

1 . C1A-!  ) 

1 . '^'’63 

1 . ''-A) 

1.  9956 

RArE 

:/E-llT 

A.  ' 

■J.A 

.3;  , , 3 

.37453 

3.  1423 

4.  '.3  44.1 

/SC 

3 IL 

iSLYAR 

3 3. -4  55 

33.455 

.33.  i,i 

.75331 

34.731 

.86241 

33 

'i 

eye.ya:? 

1 4 . 66  1 

14.421 

13.569 

.33339 

12.334 

1 .‘^■54,1 

33 

.i3LAVL 

1 . 1 

1 . 3333 

1 . !;.'3'13 

1 . T133 

— 

RATE 

EY-AYL 

1 . AJ 

1.3!  VO 

1 . 3333 

■3  . '995  / 

RATE 

EY:::irr 

'.1.  . ) 

■ K 4 

i1.  J 

» ' 

1 .6363 

3 . 369.1 

/SC 

MAS 

LINK  STATUS 

TIME  159/1331145 

...Tl 

-4CA(A0 

RADIO 

HUA 

SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 
MAJOR 

• 

• 

RX  PROB 

STATUS 

TX  IN  SVC 

A 

. A 

rX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

B 

. A 

MAI  NT 

t 

MAI  NT 

PARAMETER 

FER 

<1  . 

/)E-7 

.<1  .C3E-7 

RX  SQUELCH 

CRFRM 

• 

RSL  margin 

29.453 

. 38. 100 

EYE  MARGIN 

5.567(3 

. 13.714 

BER  COR 

NO 

DATA 

.NO  DATA 

EYE  AMPL 

-9.0741 

.-8.9355 

EYE  HITS 

0.0 

. 0.0 

QFR  BER 

1 . 1 E-9 

. 9.7E-I4 
PAGE  1 
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MAS 

ALARM 

STATUS 

PARAMETER 


MAS 

ALARM 

STATUS 

PARAMETER 


S'  ^ ^ 

LINK  STATUS  TIME  159/1 3?3« 19 


SW  MAJOR 

SW  MINOR 
MAJOR 

HUA 

-T  xjnxj  •••••• 

SBL 

• 

• 

• 

TX  PROB 

RX  PROB 

fiuA 

•••••• 

SBL 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 
MAINT 

PER 

CRFRM 

A 

<1 .0E-7 

. A 

.*<1  .0E-/ 

• 

RX  IN  SVC 
MAINT 

RX  SOUELCH 
RSL  MARGIN 
EYE  MARGIN 

A 

26.610 

-10.776 

. A 

• 

• 

. 38.600 
R.  13.714 

BER  COR 

NO  DATA 

.NO  DATA 

EYE  AMPL 
EYE  HITS 
DER  BER 

-S.5484 

364.09 

1 . 1 E-9 

.-3.9355 

R . 0.0 

. 9.7E-I4 

PAGE  I 


LINK 

STATUS 

TIME 

I 59/1 3351 

RADIO 

HUA 

SBL 

HUA 

SfjL 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

• 

RX  PROB 

MAJOR 

TX  IN  SVC 

A 

A 

TX  IN  SVC 

A 

A 

RX  IN  SVC 

A 

A 

RX  IN  SVC 

B 

A 

MAINT 

* 

MAINT 

• 

PER 

<l.0E-7  .<1 

.0E-/ 

RX  SOUELCH 

♦ 

CRFRM 

• 

RSL  MARGIN 

23. 447 

« 

38.600 

EYE  margin 

5.5670 

• 

13.  / 14 

BER  COR 

NO  DATA  .NO 

DAI'A 

EYE  AMPL 

-9.0741 

• “ 

3.9355 

EYE  HITS 

0.0 

• 

0.  0 

d[:r  BHR 

1 . 1 E-9 

• 

9. /--I 

PAGC  I 
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Ins.ert  lOdB  cf  ntteiiu^n Lio;-.  boLvieeu 
equalizci  aiid  IF  in  the  A and  U receivers 

_ t..  — A.  1-  T ir  t TV  _ -t-  /• - . i < X >%  I - « i > 


nt  both  HUA  ana  C/^cco^Ol^  he  A bM  'in9erh 

fodi?  ^f-  JjTe^udt'lo/i  i/\  hraASmir  J<^y  /^ 

fuiidei  Cd)  ^ei-} 


C>-3'77 


Transmit  Anlcnna  Only  at 


2 


CO  ft)  r/j 


DATEC  SYSTEM  EVALUATION  WORKSHEET 


OBSERVANCE  (key  points  only)  PRDiroOT  REP  (ATTACK)  DATE 


^ T“-  r***?  r '"'‘2  2^  ' ■ 7 2 ^ t ir'T  2 • "L*  / 1.  '^'Z*2C  TT 

holt^s  0 1 r.o  'ioos  5t  LA. . . ,////~P. 

’■o  alsrrns  or  ^aoly  ir-' iciiions  are  cr'.  o nt..//PT 

'ho-Jio-  "'■‘1  '’efrr  on  l.L')00,  and  on  PI  '"I 

at  3"L..../  //P?. 

ho-rinc  at  '"T  , amoer  on  Tl'  -1  and  7.LOOO,  and 
t '^’A  amber  on  both  radio  re.ivrs...B  rec'/T  at 
"L  also  amber,...////"?- 

^3L  Tar-^in  at  '-T'A  is  amber. . .?tf  frames  on  at 

S^L  cleared, . .///?■ 

PSL  on  both  ".V  1 at  r'UA  are  a.nber, .///??. 
luspect  outnur,  err  prob  at  oFL..  Ibbing 

/ / / •■'5 

U.  -.ir;”*  • . •/  ft 

’■'“'t  or;  hor^h  reevrs  at  ^A’A  still  dotm,.  Also  sho-iLng  6/1  June  77 
lov  “31  on  radio  at  S~L...?;?////^? 

“ased  on  iGlo  entry,  appears  to  be  attenna 
a7.i-~n.'::it  at  .Y'L, , .^ysiem  is  oreratinm  on  space 
iversit''',  so  alinrment  roblom  appears  to  ',e 
the  ca-jse  o ' oro-lem, . .////?”///trans '.it 
anttenn.a  at  = ".,///''??  IV-st  *'*  1 fo"  today 
connlet'O  //  ^/“'■. 


TECH  CONTROLLER 


OBSERVED  BY 


vn 


..AJIO  A 
8 

JX  sw 

A 

B 

CY104 


TIWBl 

telemetry! 

SITE  i 


I 


3EM-3-M0-I2 

LINK  STATUS 

time  I 

52/081 1 j23 

TI-4000 

RAOTn 

HUA  SBL 

HUA 

SRL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

• 

RX  PROB 

MAJOR 

• 

STATUS 

TX  IN  SVC 

A . A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A . A 

RX  IN  SVC 

A 

. A 

MAIN! 

• 

MAINT 

PARAMETER 

PER 

<l.0E-7  .<1.0E-7 

RX  SQUELCH 

CRFRM 

RSL  margin 

2P.936 

. 41.4-14 

EYE  margin 

9.6090 

. 13. /14 

BER  COR 

NO  DATA  .NO  DATA 

EYE  AM  PL 

-8.8065 

.-3.9355 

EYE  HITS  . 

0.0 

. .00449 

DER  BER 

! .7E-I1 

. 9.7E-I4 

PAGE  1 

ALARM 


STATUS 


PARAMETER 


SITE 

ALARMS 


SERVICE 


REMOTE 


MAINT 


CHANNEL 


ENTRY 
FIRE 
AC  PWR 
BATTERY 
W.A.  PR 
W.G.  HV 
FLrx)D 


LINK  STATUS 

CY-104 

HUa  SBL 


TIME  1 52/031 2 1 32 

....TIWBl 

HUA  SBL 


OFFICE 


MAINT 


FER  <I.0E-6 
REFRAME 


<I .0E-6 


PAGE  2 


LAST 

SCAN 

HUA  RSLMAR  29.615 
A EYEMAR  9.6093 
RSLAVL  I.000J 
EYEAVL  I . 0000 
EYEHIT  0.3 
HUA  RSLMAR  30.846 


LINK  PERFORMANCE  ASSESSMENT  - RADIOS 


LAST  HR 
MEAN 
29.776  - 
9.6090  ■ 
I . 0030  - 
1 . 0000  ■ 
0.0  ■ 
31  .095  ■ 


LAST 

MEAN 


LAST  30  DAYS 
MEAN  DEV 


TIME  152/031 
LAST  30  MTHS 
MEAN  DEV 


EYEMAR  4. 


RSLAVL 

EYEAVL 


I . 0000 
I . 0000 


. 0300 


EYEHIT  293.09 
SBL  RSLMAR  41 . 444 
A EYEMAR  13.714 
RSLAVL  I . 0000 
EYEAVL  1.0000 
EYEHIT  .00447 
SBL  RSLMAR  34.200 
B EYEMAR  14.365 
RSLAVL  1.3.0'IJ 
•VEAVL  l./0''0 
-YFRIT  0.  1 


4 I . 444 
I 3 . / I 4 
1 . 0000 
I . 0?0  0 

. 03/149 
34.203 


! .03  03 


MAC-I-07-12  LINK  PERFORMANCE  ASSESSMENT  - RATIOS  TIME  152/0315*37 


MAC-I-07-12  LINK  PERFORMANCE  ASSESSMENT  - RATIOS  TIME  152/0315*37 

LAST  LAST  HR  LAST  24  HP  LAST  30  DATS  LAST  30  MTHS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV  MEAN  DEV 

HUA  EYEVOL-4. 1 000  -4.1000  VI TS 

A RXSQH  0.0  0.0 RTc 

H'JA  EYEVOL-4.7200  -4.7200  VLTS 

B RXSOH  0.0  0.0 RTE 

HU^  ..NKAVL  1.0000  1.0000  PTE 

SBL  EyEVOL-3.7300  -3.7300  VLTS 

A RXSQH  0.0  0.0 RTF 

SBL  EYEVOL-3.7000  VLTS 

B RXSQH  0.0  0.0 RTF 

SBL  LNKAVL  1.0000  1.0000  


IQ-few5  LINK  PERFORMANCE  ASSESSMENT  - Tl-4000  TIME  152/0316*51 

I LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  30  MTHS 

SCAN  MEAN  MEAN  DEV  MEAN  DEV  MEAN  DEV 

HUA  FER  1.0E-I5  3.3E-17 PTE 

* A FERAVL  1 . 0000  1 . 0000  RTE 

CRFRM  0.0  0.0 RTE 

CR/SQH  0,0  0.0 PTE 

HUA  FER  1.0E-15 PTE 

8 FERAVL  1 . 0000  RTE 

CRFRM  0.0  0.3  PTE 

CR/SOH  0,0  0.3  PTE 

CR/HIT  0.0  0.0  PT- 

S3L  FER  I.0E-I5  3.3E-I7 RTE 


' A 

FERAVL 

CRFRM 

CR/SQH 

CR/HIT 

1 . 0030 
0.0 
0.0 

1 . 

'•'1 



PTE 

*>**.*• 

3,3  — - 

— 

— 

'.’(T-; 

»J  • «/  — — — 

r) 

3 

FERAVL 

CRFRM 

CR/STII 

CP/MIT 

I . rj  - 

r»  /-» 

RTE 

.r~ 

fH  n 

« ' * •/ 

■*  r%  

■-A  A 

" # .y 

’ 'T  — - 

' « fJ 

— 



LLj 


254 


^<4 


77 


A 3^1 


HUA  FER 
RFRM 
SBL  FER 
RFRM 


LINK  PERFORMANCE  ASSESSMENT  - TlWgi 
LAST  LAST  HR  LAST  24  HR  LAST  2sd  DAYS 
SCAN  MEAN  MEAN  CEV  MEAN  DEV 

I .2E-14  8.0E-16 

0.'2)  0.0  

I .2E-14  4.0E-I6 

0.0  0,0  


TIME  152/0S16»(^ 
LAST  30  MTHS 
MEAN  DEV 

R7fr 

RfE 

RTE 

- RTE 


MAS 

MAINTENANCE  VOLTAGES 

- H'JA 

TIME 

152/0S19: 

INITIAL 

NO. 

NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

01 

TIWBI+15 

15.6 

a 

16.5 

15.7 

15.0 

14.2 

13.5 

0. 0E 

0.0E 

152/0012 

02 

T1W3I+12 

12.4 

G 

13.2 

12.6 

12.3 

i 1 .4 

10.8 

J . 0E 

3.0E 

152/05 12 

03 

Tl 4000+5 

4.96 

G 

5.50 

5.25 

5 . ■>0 

4.75 

4.50 

J-.0E 

0.0E 

152/0512 

i 

04 

Tl  4000-6 

-6.08 

G 

-5.40 

-5.70 

-6.  '’O 

-6.30 

-6.60 

0.0E 

J.0E 

152/00! 2 

05 

RADIO+24 

23.9 

G 

26.4 

25.2 

24.  ’ 

22.8 

21.6 

J.0F 

0. 02 

152/  ’M2 

06 

RADIO-20 

-19.y 

G 

-18.0 

-19.0 

-20.  ' 

-21.4 

-22.0 

0.02 

0.0E 

IH V 12 

255 


: ? 
f 


MAS  MAINTENANCE  VOLTAGES  - SBL  TIME  l52/0320«28 

INITIAL 


No. 

name 

VOLTS 

C 

RH 

AH 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

01 

TlWBI+15 

15.2 

G 

16.5 

15.7 

15.0 

14.2 

13.5 

3 . 0E 

0.0E 

030/ 0000 

02 

TIWBI+12 

1 2.3 

G 

13.2 

12.6 

12.0 

11.4 

10.8 

0.0E 

0.0E 

000/0000 

03 

Tl  4000+5 

4.95 

G 

5.50 

5.25 

5.03 

4.75 

4.50 

0.0E 

0.0E 

000/0300 

04 

T 14000-6 

-6.33 

G 

-5 .40 

-5.70 

-6.00 

-6.30 

-6.60 

0.0E 

0.0E 

000/ 0000 

35 

RADIO+24 

24.3 

G 

26.4 

25.2 

24.0 

22.3 

21.6 

d.0E 

0.0E 

000/0000 

36 

RADIO-20 

-20.  1 

G 

-13.0 

-19.0 

-20.0 

-21  .3 

-22.0 

3.0E 

0.3E 

000/0000 

-2  LINK  PERFORMANCE  ASSESSMENT  - RADIOS  TIME  l52/0845i|9 

LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  30  MTHS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV  MEAN  DEV 

J^SLMAR  19.879  25.234  

•Ai^YEMAR  8.9786  9.4698  03 

RSLAVL  1.0000  1.0000  

EYEAVL  1.0030  1.0000  ilVfE 

EYEHIT  0.0  3.0 /SC 

JA  ftSLMAR  21.746  26.346  D3 

3 EYEMAR  3.4940  3.2517  03 

RSLAVL  1.0000  1.0000  rate 

EYEAVL  1.0003  1.0000  rate 

EYEHIT  .14133  .07664  /SC 

^L  RSLMAR  43.222  41.400  03 

EYEMAR  13.597  13.714  03 

RSLAVL  1 . 0003  1 . 0000  Rate 

EYEAVL  1 . 0003  1 . 0003  RATE 

EYEHIT  0.0  .00150  /SC 

RSLMAR  24.583  32.224  03 

' EYEMAR  13.943  13.390  03 

RSLAVL  1.0003  1.0000  RATE 

EYEAVL  1.0003  1.0000  RATE 

EYEHIT  1.0969  .54844  r /SC 


55^7  ’’’> 

\5  LINK  performance  ASSESSMENT  - RADIOS  TIME  152/0956i54 

A LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  30  MTHS 

^ SCAN  MEAN  MEAN  DEV  MEAN  ' DEV  MEAN  DEV 

RSLMAR  28.873  29.411  24.153  0.0  08 

EYEMAR  15.254  13.703  9.3733  0.0  D3 

RSLAVL  1 . 0000  1 . 0000  1 . 0003  rate 

EYEAVL  1 . 0033  1 . 0000  1 . 0000  r RATE 

EYEHIT  0.0  0.0  0.0  0.0  /SC 

A RSLMAR  30.276  30.641  25.324  0.0  03 

' EYEMAR  9.8217  9.7950  3.3417  0.0  03 

RSLAVL  1 . 0303  1 . 0000  1 . 0000  RATE 

EYEAVL  1 . 0000  1 . 0000  I . 0000  RATE 

EYEHIT  ■ 0.0  .01800  .33759  0.0  /SC 

-L  RSLMAR  31.455  36.394  40.144  0.0  03 

. EYEMAR  13.369  13.187  13.714  0.0  03 

RSLAVL  1.0000  1.0000  1.0000  ; RATE 

EYEAVL  1 . 0033  1 . 0000  1 . 0000  •' RATE 

EYEHIT  0.0  0.0  .30112  0.0  /SC 

L RSLMAR  29.533  34.639  31.347  3.0  03 

i EYEMAR  12.803  13.566  I4.09i>  0.0 03 

RSLAVL  1.0003  1.000-3  1.0003  RATE 

EYEAVL  1.0v30J  1.0000  1.000,3 R,*.TE 

EYEHIT  0.0  0.0  .21933  3.3  /SC 


2 5’, 


f 


Ri'cipioc.-i’.  I'auik  Problem 


t 


Nl.  Ins.ert  lucVd  cf  ntlenuation  boL’.voen 

equalize!  and  ii  in  the  A and  n receivers 
at  both  UlIA  and  S::!L.  i 'p-h  //i  ^ 

Ull"'  .-f  "Jt  )f  (.'.1  I'.-fiy  Ab</f  :vi;- 

•t ^ Ci'  ^ 

Transmit  Antenna  Only  at  Sibyl 

N2.  Inficrt  lOdB  of  attenuation  between 

equalizer  and  IF  in  the  A and  B receivers 
at  hUA  and  the  B receiver  only  at  SBL, 

^ i./,^  J /;y  </}  >t' c/- 

■ - -It}  /'bJ/J  I / .)  i t '/L  .i'J < '>!•/.  ') 

N3.  Restore  equipment  to  oasoline  configuration 


^-3-77 


L-!'Tf 


004^ 


■ < 


i-s-miois 
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DATEC  SYSTEM  EVALUATION  WORKSHEET 


OBSERVANCE  (key  points  only) 


Awaiting  test  ATr.,3yste!n3  clenr, .System  data 
attached,./////RR 

CRT  showing  Red  on  RST,  margin  here  at  rlhA.. 

A Iso  showing  A mber  conditions  on  both  "A" 

& "B"  ra  dios  here  and  on  "H"  at  SBL..///RR 

Now  showing  Amber  on  SBL  SSL  margin, . ,///RR 


IPRDfKWr  REF  (KmRCR)  DrTE  TINE 


1-5/3  June  77  6/3  0807 

6/3  June  77  081*7 


7/June  77 


Requested  maint  a t SBL  ohker  his  antenre  align-  8/3  June  77 
ment.,///RR 


System  fivers  att,  SBL  maint  corrected  prob../ 


8/3  June  77 


TECH  CONTROLLER 


OBSERVED  BY 


Pi 


^ f 3 >7 


^AC-l-07-l2 

BADIO  A 
B 

MUX  Srt 
A 
B 

CYI04 


TIWBI 


TELEMETRY. 
SITE  ! 


AS- 1 


HUA 


SBL 


SYSTEM  OVERVIEW 


TIME  I54/0752«I9 


LINK  STATUS 

. ...TI-4000 

HUA  SBL 


TIME  154/0753113 

RADIO 

HUA 


ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

<• 

RX  PROB 

MAJOR 

• 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

MAI  NT 

MAI  NT 

PARAMETER 

PER 

<1 .0E-7 

.<1 .0E-7 

RX  SDUELCH 

1 

CRFRM 

• 

RSL  VARCIN 

28.373 

. 42.003 

EYE  margin 

. I2.9IA 

i 

BEH  COR 

NO  DATA 

•NO  DATA 

EVE  AM PL 

-8 . 8065 

.-8.0677 

EYE  HITS 

3.0 

. o.o 

DER  BER 

2.0S-1! 

• 

• 

m 

1 

P<>GE  I 


: 


260 


o y y 


10-005 


ALARM 


LINK  STST' 

CY-104 

HU A SBL 

SERVICE 


TIME  15 -1/0/': -II, "54 

TIWBI 

HUA  SBL 

OFFICE 


REMOTE 


STATUS  MAI NT 


MAI  NT 


PARAMETER 

CHANNEL  ! 

• 

FER  <1.0E-6 

REF RAMP 

.<1 .0E-6 

SITE 

ENTRY 

ALARMS 

FIRE 

AC  PWR 

BATTERY 

W.A.  PR 

W.G.  HV 

FL(X)D 

PAGE  2 

MAC-1 

1-13-1 7 

LAST 

SCAN 

HUA 

RSLMAR 

28.873 

A 

EYEMAR 

9.5055 

RSUVL 

1 .0000 

cYEAVL 

1 . 0000 

EYEHIT 

0.0 

HUA 

RSLMAR 

30.683 

B 

EYEMAR 

2.4979 

RSLAVL 

1 . 0300 

EYEAVL 

1 . 0000 

EYEHIT 

.14667 

SBL 

RSLMAR 

42 . 000 

A 

EYEMAR 

12.914 

RSLAVL 

1 . 0000 

EYEAVL 

1 . 0000 

EYEHIT 

0.0 

SBL 

RSLMAR 

36.66/ 

B 

EYEMAR 

1 3.482 

RSLAvL 

1 . 0300 

lYEAVL 

1 . 0000 

EYEHIT 

0.0 

LINK  PERFORMANCE  ASSESSMENT  - RADIOS  TIME  154/0754156 
LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  30  MTHS 

MEAN  MEAN  DEV  MEAN  DEV  MEAN  DEV 

29.970  29.655  .90374  DB 

9.4796  9.3995  .41433  DB 

1 . 0000  1 . 0000  RATE 

1 . 0000  1 . 0000  R ate 

.00298  .11860  .50575  /SC 

31.797  29.480  8.5086  DO 

2.1163  4.0945  3.4159  D3 

1.0000  .96491  RATE 

1.0000  .99301  RATE 

.00493  4.2647  13.853  /SC 

40.257  40.790  .76406  D3 

12.914  12.895  .45695  DB 

1.000C3  1.0000  rate 

1.0000  1.0000  rate 

0.0  .00099  .00333  /SC 

36.500  35.763  1.0725  DB 

13.170  12.906  .52788  03 

1.0000  1.000.)  R*.TE 

1.0000  1.000.?  i.'ATF 

0.0  .00721  .03257  /.S: 


3 > 7 


A3-?  LlNfC  PERFORMANCE  ASSESSMENT  - RADIOS  TIME  I54/07'6«O3 

LAST  LAST  HR  LAST  24  HR  LAST  3ii  DAYS  LAST  30  MTHS 
SCAN  MEAN  MEAN  DEV  M^AN  DEV  MEAN  DEV 

HUA  EYEVOL-4. 1100  -4.1126  -4.1202  .03912  VLTS 

A RXSQH  0.0  0.3  0.0  rTE 

HUA  EYEVOL-4.8300  -4.8733  -4.4945  1.3209  VLTS 

B RXSQH  0.0  0.0  3.0000  ;77E 

HUA  LNKAVL  1.0000  1.0000  0.9964  RTE 

SSL  EYEVOL-3.8000  -3.8000  -3.8017  .04023  VLTS 

A RXSQH  0.0  0.0  0.0  RYE 

SBL  EYEVOL-3.7500  -3.7775  -3.8015  .34972  VLTS 

B RXSQH  0.0  0.0  0.0  RTc 

SBL  LNKAVL  1.0000  1.0000  1.0000  rTE 

G01HUA 


■\^S  LiMK  PcRF;)^‘'AMCE  \SSESS.tlMT  - Tl-4v'ir’C5  TjME  154/^, 

LAST  Last  hr  last  p.4  i-ir  last  3.>  days  Last  st  attS 

SCAI^  M^ANI  V,PA'J  :yEV  m£A‘J  DEV  VEAN  DEV 

HU  A FES  !.<7E-I5  3.3E-I5  3.SE-I6 3TE 

A FERAVL  1.03^0  | . RDDD r,)7  = 

CRFRAA  e).0  2.D0DD  r^TE 

CR/SOH  0.3  0.0  0.0  RTE 

CR/HIT  0.7  0.0  0.0  DTE 

HUA  FER  I.0E-I5  3.3E-I7 DTE 

3 FERAVL  i . 00'D.')  1 . 00<^0  ) . 0'^00 ;iTE 

CRFRM  0.0  1.0000  3.0000 DTE 

CR/SOH  0.0  0.0  0.0  DTE 

CR/HIT  0.0  0.0  0.0  RTE 

SSL  FER  1.0E-I5  3.0S-I6  I .5E-3  DTE 

A FERAVL  l.00'^0  1.0000  1.0000  UTE 

CRFRM  0.0  0.0  1.0000 DTE 

CR/SOH  0.0  0.0  0.0  DTE 

CR/HIT  0.0  0.0  0.0  DTE 

SSL  FER  5.2E-I0  I.7S-1I  3.9E-6  RTF 

B FERAVL  I.00D0  1.0000  I . n0D0  PTE 

CRFRM  0.0  0.0  1.0000  PTE 

CR/SOH  0.0  0.0  0.0  RTF 

CR/HIT  0.0  0.0  0.0  RTE 


IQ-003  LINK  PERFORMANCE  ASSESSMENT  - TIW31  TIME  154/0301 i36 

LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  DO  MTHS 


SCAN  MEAN  MEAN  DEV  MEAN  DEV  MEAN  DEV 

HUA  FER  I.2E-14  4.0E-I5  3.0E-9  RTE 

RFRM  0.0  1.0000  11.000  RTE 

SSL  FER  I.2E-I4  4.0E-I5  4.7E-I5 RTE 

RFRM  0.0  0.0  1.0000  RTE 


263 


I 

I 


MAC  -13-17  MAINTENANCE  VOLTA 7ES  - S3L  TIME  I54//3^2»2I 

initial 


NO. 

NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

kL 

MEAN 

DEV 

DAFE 

01 

TIW8I+15 

15.1 

0 

16.5 

15.7 

15.0 

14.2 

13.5 

15.1 

.020 

153/0911 

02 

TIWBI+12 

12.3 

G 

13.2 

12.6 

12.0 

1 1.4 

10.8 

12.3 

.007 

1 53/09 ( I 

03 

Tl 4000+5 

4.95 

0 

5.50 

5.25 

5.00 

4.75 

4.50 

4.95 

0 

153/0911 

04 

Tl 4000-6 

-6.05 

G 

-5 . 40 

-5.70 

-6.00 

-6.10 

-6.60 

-6.04 

.004 

153/09 1 1 

05 

RADIO+24 

24.1 

G 

26.4 

25.2 

24.0 

22.3 

21.5 

24.  1 

.010 

153/09 1 1 

06 

RAD 10-20 

-20.  1 

G 

-ld.0 

-19.0 

-20.0 

-21.0 

-22.0 

-20.  1 

1 . 6E 

153/09 I 1 

MAC-3- 1 8-23 

Nf  NAME 

01  TlWBI+15 

02  TIWBI+12 

03  T I 4000+5 

04  Tl 4000-6 

05  RADI()+24 

06  RADIO-20 


i 


MAINTENANCE  VOLTAOES  - HUA  TIME  1 54/03.<i3»  I 5 

INITIAL 


VOLTS 

C 

RH 

Ah 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

15.6 

G 

16.5 

15.7 

15.0 

1 4.2 

13.5 

15.5 

.046 

153/3937 

12.4 

G 

13.2 

12.6 

12.0 

11.4 

10.8 

12.4 

.017 

153/0937 

4.96 

0 

5.50 

5.25 

5.00 

4.75 

4.50 

4.95 

.036 

153/3907 

-6.08 

G 

-5 .40 

-5.70 

-6 . 00 

-6.30 

-6.60 

-6.03 

0 

153/0037 

24.0 

G 

26.4 

25.2 

24.0 

22.8 

21  .6 

23.9 

.026 

153/3907 

-19.9 

G 

-13.0 

-19.0 

-20.0 

-21.0 

-22.0 

-10.0 

.009 

153/0907 

ALARM 

STATUS 

PARAMETER 


S'R  '‘AJOR 
SW  MINOR 
major 
TX  IM  SVC 
HX  IN  SVC 
MAI  NT 
PER 
CRFRM 

BER  COR 


NO  1AT\  .NO  DATA 


TIME  'I54/C547i49 

RADIO 

MUA  SBL 


EYE  margin 
EYE  AM PL 
EYE  HITS 
DER  BER 


1 6.54'J 
9.6.J9J 
-3.BD65 

1 .7E-n 


32.J7I 
. 12.459 
.-3.967/ 

. 5.5E-13 
PAGE  I 


10-003 

RADIO  A 
B 

MUX  SW 
A 
B 

CY104 


SYSTEM  OVERVIEW 

HUA  SSL 

.AI< 

.AS<  >SA. 


TIME  154/0349; Mc 


tiwbi 


TELEMETRY. 

SITE 


■fAC-3-(3-23  MAINTENANCE  VOLTAGES  - S3L  TIME  154/0350137 

INITIAL 


NO. 

NAME 

VOLTS 

c 

RH 

AH 

CG 

AL 

RL 

MEAN 

DEV 

9 ATE 

Jl 

T 1 WB 1 + 1 5 

15.2 

16.5 

15.7 

15.0 

14.2 

13.5 

15.  I 

.019 

1 5 ’/.'■•  1 1 

02 

7 1 WB ! + 1 2 

! 2.3 

7 

13.2 

12.6 

12.0 

11.1 

10.3 

12.3 

."17 

153/2  : 1 i 

13 

4 .05 

5 . 50 

5.25 

5 . '^0 

4.75 

4.50 

4.95 

0 

153/29  1 1 

14 

'140  AJ-o 

-6.04 

' > 

-5.40 

-5.70 

-6.90 

-6.30 

-6.40 

-6.04 

. "04 

153/  1 

-'5 

•t  ADI0->-24 

34.  1 

26.4 

25.2 

2 4.  ■! 

22.3 

2!  .6 

24.1 

. J 1 0 

15  3/^9  1 1 

J6 

-39.1 

-!o  . 3 

-I9.  ’ 

-2.:.  ' 

-21.0 

-93, 0 

-20,  1 

:a 

i5‘»/  "'ll 

265 


vf.\C-3-07-l2 

ALARM 

o. ATUS 

PARAMETER 


I 


AS-2  LINK  PERFORMANCE  ASSESSMENT  - RADIOS  TIME  154/0357:21 

LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  30  MTHS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV  MEAN  DEV 

HUA  RSLMAR  16.944  26.490  29.669  .38694  D3 

A EYEMAft  9.6090  9.3738  9.4032  .40560  03 

SSLAVL  1.0000  1.0000  1.0000  3ATF 

EYEAVL  1.0000  1.0000  1.0000  rate 

EYEHIT  0.0  0.0  .11355  .49520  /SC 

HUA  RSLMAR  19.355  23.422  29.577  3.3423  D3 

8 EYEMAR  1.3693  3.3048  4.0121  3.3673  03 

RSLAVL  1.0000  1.0000  .96622  R \TE 

EYEAVL  1.0000  1.0000  3.9932  RATE 

EYEHIT  .14400  .03640  4.0908  13.586  /SC 

S3L  RSLMAR  30.182  39.363  40.773  .75007  DR 

A EYEMAR  12.459  12.545  12.396  .44646  D3 

RSLAVL  1.0000  1.0000  1.0000  rate 

EYEAVL  1.0000  1.0000  1.0000  rate 

EYEHIT  0.0  0.0  .00095  .00374  /SC 

S?L  2SL.MAR  24.417  32.474  35.794  1.0606  D3 

3 EYEMAR  13.255  13.210  12.917  .51350  D3 

RSLAVL  1.0000  1.0000  1.0000  rate 

EYEWl.  1.0000  1.0000  1.0000  rate 

EYEIIT  0.0  0.0  .00690  .03188  /SC 

11  1 . 0':'00  1 . 0000  . 9 6622  


LINK  STATUS 

^7^  ’>7 ■■■■■■ 

' HUA 

PROS 

RX  PROB 

15'4/03'"5»4O 
RADIO 

SW  MAJOR 

SW  MINOR 
MAJOR 

HUA 

SBL 

• 

« 

• 

• 

SBL 

TX  IN  SVC 

A 

. A 

TX  IN  SVC  A 

A 

RX  IN  SVC 
MAI  NT 

FER 

A 

<1 .0E-7 

. A 

.*<1  .0E-/ 

RX  IN  SVC  A 

MAI  NT 

RX  SQUELCH 

A 

CRFRM 

• 

RSL  margin  16.944 
EYE  MARGIN  9.6090 

R. 

• 

30.182  A 
12. <159 

BEH  COR 

NO  DATA 

.NO  DATA 

EYE  AM PL  -3.8065 
EYE  HITS  0.0 
DER  BER  1 .7E-1 

• 

-8.9677 

0.0 

5.5E-13 

PAGE  1 
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^ A ti 

10-008 

LINK  status 

TIME 

154/0900:21 

Tl 

—4  000 ...... 

HUA 

SSL 

HUA 

3RL  ! 

\RM 

SW  MAJOR 

• 

TX  PHOB 

SW  MINOR 

• 

RX  PROS 

1 

MAJOR 

• 

. 1 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 1 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

MAIN! 

• 

MAI  NT 

PARAMETER 

PER 

<1 .0E-7 

.<1 .0E-7 

RX  SQUELCH 

. I 

CRFRM 

• 

RSL  MARGIN 

19.369 

A.  30.182  A 1 

EYE  MARGIN 

9.6090 

. 12.459  1 

BER  COR 

NO  DATA 

.NO  DATA 

EYE  AMPL 

-8.8065 

.-8.9677  1 

EYE  HITS 

0.0 

. 0.0 

DER  BER 

1 .7E-1 1 

. 5.5E-13  i 

PAGE  1 


MAS 

LINK  STATUS 

TIME  154/0906:15 

Tl 

-4  000 

flAoro 

HUA 

SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

• 

TX  PHOB 

SW  MINOR 

• 

RX  PROB 

MAJOR 

• 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 

1 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. B 

MAI  NT 

• 

MAI  NT 

RAMETER 

PER 

<1 .0E-7 

.<1 .0E-7 

RX  SQUELCH 

CRFRM 

• 

RSL  MARGIN 

29.423 

. 35.500 

EYE  MARGIN 

9.7148 

. 13.028 

BER  COR 

NO  DATA 

.NO  DATA 

EYE  AMPL 

-3.8065 

.-8.9677 

EYE  HITS 

0.0 

. 0.0 

DER  BER 

1 .5E-1I 

. 5.5E-I3 

PAGE  I 


10-008 

LINK  STATUS 

TIME  154/0908:44 

T 

1-4000 

p*nTo 

HUA 

SBL 

HUA 

SBL 

ALARM 

SW  MAJOR 

* 

TX  PHOB 

• 

SW  MINOR 
MAJOR 

• 

• 

RX  PROB 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A- 

. A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

MAIN! 

• 

MA  I NT 

PARAMETER 

PER 

A 

• 

rr, 

.<1 .0E-7 

RX  SQUELCH 

CRFRM 

* 

RSL  MARGIN 

29.423 

. 39.G04 

EYE  MARGIN 

9.7148 

. 12.80  5 

PER  COR 

NO  DATA 

.NO  DATA 

EYE  AMPL 

-8.8065 

.-8.  .Jo77 

EYE  HITS 

3.  1 

. t 
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DER  PER 

1 .5E-11 

. 3.  j 2-1 3 
PAGE  1 

U3. 


•I  r 

« ..0 

n 0 

..  ..  IQ 

Coi4KE7eL 

V/hen  test  is  cor-ipj  eted , j es  ;'  .:';-  equ.i  pir.r^nt  to 
basc’3.inc  cenf igurati  or. . 


COivL'iJC ; ..L.  'J  V 

.r-i 


r 


' ' pnn..  •• 

DATE 

TIME 

U.i  . 

J.v;stnl.3.  tJi-j  vi'a.i.o  'iiv:  r.r'-rr  (FUFG) 

Lotwetiii  t.he  rtdii.  attu  .In  t3'o  RX  baso- 

band  input  line  at  SbL. 

U2. 

With  the  selector  oi'  th;-  FHiy;  set  to 

NAFROV.;,.  rfO'-.iontariiy  '.'!■>  pvcsr,  tl-r.  puslibu  Itoii 
switen  several  ‘•ifT'.^-s  ij-r).  Repeat  this 
operalio*'  at  a.  latc  o*  . j'pvoxiari.tr ly  onot^ 
cve.ty  i'  itiiiiates.  Kecc  i c v ju>  T.in’a  when  each 
ope  .ration  is  perforiaod. 

O8oo 

I’er  t.urbci t i on  Wo . 1 

o8oo 

M “2 

o8o4- 

« " 3 

aeoQ 

“ '*  4 

o8»L 

•I  11  g 

•'  "6 

08(4) 

pSio 

pSt4- 


PSSO 
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PHT'^TCrJl’ 


ATOCH 


LII'K  SI'ATJS 

r I 

SiiL 


ri  161  /(/>/  '4 

'Mnio 

‘1!JA  S-l. 


SV  MAJOrf 
SW  VFMOR 
MAJOK 
TX  [M  SV 
RX  IN  SV 
MAIN! 

PER 

CRFh'^ 


TX  “RO^I 
RV  Pa'fl.A 


STATUS 


TK  IM  S^r 
RV  IN  SVC 
MX  [ -IT 

RX  SO'IELC-I 
RCL  MMICIN 

rye  M6pr,iN' 

EYE  A'IPL 
EVE  -I  ITS 
C-R  ’-^R 


'PARAMETER 


T ■).  RRV 
I R . A 
8.8  )6T 
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/'•  i i'iSUi’  ...  . 

-=f^  (Q 


1 ')- 


AI  A|(M 


I.I’iV'  STM. I'-' 
'':{-\U'A 

H'M  :.  'I 

JLiMinF 


, M.r  I M /./t/ -s^s  4 < 

i I I 

Hi  I A i L 

'Crl 


HFIOTF 


bfAVUS  '<AIMr 


1 A 1 H r 


PA^A'^El'ER  '"HAMM  EL 


sirs  EMTRY 

ALAR'vlS  FIRE 

AC  P-MR 
SATTERY 
R.A.  PR 
H.n.  IHV 
FLOOO 


F;.-.R  <I.)E-Ai 

rf.fra  .<e 


< I . •)F-6 

■r 

\ 


pAcr 


MC-’ 

1 

1 

0 

LAST 

SCAH 

'HU  A 

RSL'AAH 

34.333 

A 

SYEMAR 

13.482 

RSI.AVL 

1 . 0000 

FYFAVL 

1 . 0000 

EYFHIT 

0.4 

HHA 

RSLMAR 

2/. 516 

B 

EYFMAR 

5.8560 

RSLAVL 

1 . 0 40,1 

EYF.AVL 

1 . 0004 

EYFHIT 

0.  '1 

5BL 

RSLMA  R 

37.50'4 

A 

EYFMAR 

1 4.30'4 

RSLAVL 

1 . 000,4 

FYFAVL 

1 . 000  4 

EYFHIT 

0.'3 

SBL 

RSLMAR 

32.333 

B 

EYFYAR 

13,831 

RSLAVL 

1 . 0000 

EYF.AVL 

I , 0000 

EYFHIT 

0,  4 

>1  , 

. 0004 

1 .000') 

LIHK  PFRFOR’MNCE  A SSFES'L-fl  f 


LAST  HR  I..AST  ?A  HR  I.AST 
MEAN  YEAH  TiAM 

29.a79  20.912  .RH.FB'J 

13.  VIS  13.443  .32107  o.io.o-i 

1 . I.HiA'A.I .,3/ 4'?  A 

1 . mm  1 . mm  . o / 1 3 .5 

tA.0  0..A  V).H  31.435 
2M3'46  27.235  1.321:4  m.2A\ 

6.225'4  6.3604  .752^0  6.445'J 

1.(41400  I.rA'40.1  .o.«p4'> 

1 . 0000  1 . 000.4 '1 . 0083 

(4.4  .61455  0.1336  3./ 805 

37.643  36.260  2.4525  30.053 

14.065  13.581  .45742  1,2. o|4 

1 . 0'400  1.00'4'0 I . '■'.'•..'1  1 

1 . 0000  I . 00  04 ' . A )66 

:4.0  .00(466  . 00211  .2.407  1 

32.433  3,2.22.')  1.2777  34  .;/' 

13.331  13.46.4  .40  666  12.5  44 

I . 000.0  1 . 000' 1 I . 1-10  A ■ 

1 . 00014  1 . 000,4  -4  . oo  «,6 

■4.0  . 0002 3 . 00099  1 .4  46,' 

1 . 000,4  1.0  000  


RADIOS  1 lAE  I6|/4/<0!5o 

hays  LA.5T  30  ATHS 

HLy  "EAM  TEV 

8.as6..)  3.3 

4 . 4002  33 

-(Ar'- 



6.1.4  33  /SC 

2.404-)  3:3 

2.3487  3;j 

rjALE 

;,vrr 

4.5  083  /SC 

l.,434/  '3,4 

.6052.)  33 

.AT'- 

;^An' 

3.(450  /SC 

.03,309  ")■? 

1 .4044  3'i 

TATF 

,(Arr 

3.13,86 /3C 

n II  I . 00  ','  I 


■J 


i 

I 
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•^3  /o  T ^ 


LAST  LAST  HK  LAST  2-1  HR  LAST  3W  DAYS 
SCAN  MEAN  MEAN  SEV  'MEAN  DEV 

HJA  EYEV{)L-3.75CM^  -3.730’!  -3,7398  .07030  -4.  M48  .IloO/ 

A RXSQH  0.0  0,0  0.0 6.0')O0 

HHA  EYEVOL-4.4700  -4.4325  -4.414/  .09514  -4.3043  .23963 

ti  RXSQH  0.0  0.0  0.0  12,000  

HJA  LNKAVL  1.0000  1.0000  0.0064  0.9092  

3BL  EYE\/OL-3.68O0  -3./OO0  -3.6657  .37406  -3./942  . ')652  / 

A RXSQH  0.0  0.0  0.0  13.000  

SBL  EYEVOL-3. 7200  -3.7200  -3./345  .10055  -3.8310  . I 4 I 7o 

S RXSQH  0.0  0.0  0.0  3.0000  

SBL  LNKAVL  1.0000  I . OOOO  1.0001  1.0000  

Nil  0.0  0.0  0.0  13.000  


LAST  LAST  HR  LAST  24  ilw  LAST  30  QA  YS 

SCAN  MEAN  MEAN  QE7  MEAN  QLV 

H'lA  PER  1.05-15  ■’.35-16  2.4E-10 5.5E-3 

A FERAVL  1.0000  1.00'' 1 1.1144 1.0004 

CRFR'M  0.4  /.I  .,4  3.3333  2.6-i74 

CR/3QH  0.  4 0.  4 '.  4 1 . 'Or-  1 

CR/HIT  0. 0 0.  ' 4. 9.  ono.) 

HJA  FER  l.OF-15  3.3E-I'  1 , 1 E- M I.IE-U 

B FERAVL  1.0000  1.004.1  1.0001 I . o 000 

CRERM  0.4  0.0  I.-!'-' 4)  2.3333  2.608/ 

CR/SQH  0.4  1.  4 4 I . 'loo-.j 

CR/HIT  O.  4 '.0  1.0 1 . 1000 

SBL  FER  I.OE-15  2.3:-I6  /.'r-is 1.)'’-/  

A FERAVL  1.000  1 1 . O0  10  I . 1.  'm 

CRERM  0.0  0.4  I..104  1 1.6''i6/  2.2111 

CR/SQH  0.  4 4.-1  1.  4 1.  1 ”4 

CR/HIT  0.0  1.0  .1,  1 5.  

SBL  FER  5.2E-IO  6,0- -9  1 . 3r-7 

5 FERAVL  I.00O4  |.f4-oo  1.-'14 

CRERM  0.1  .4  1.'”' 1.1. '^6/  1.4625 

CR/SOH  0.1  0.1  .1.1  I..'."'’ 4 

CR/HIT  0.1  1.1  ’.1 3. O’”! 


LAST  3!  MTHS 
MEAN  QFV 


P.n  SOI.!’  1 


LAST  30  MTHS 
MEAN  QEV 


Vl.i'S 

.iFE 

VLTS 

ITE 

JF'; 

/LFS 

.(T" 

VLTS 


» i il 

1-3./ 


RT!- 

RFC 

RFE 

RTF 

rTI- 


.iT’- 

./TH 


' ? F 

■)  I'lj 

r-F’’ 
?F 
R F,-’ 


r 
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/O  3"Oury8  7 7 


-v:7-l2 

LINK 

performance 

ASSESSMENT 

- T1WR1 

TIME 

161/0  / ' I 

LAST 

LAST  HR 

LAST  24  HR  LAST 

30  DAYS 

LAST  30 

MTHS 

SCAN 

MEAN 

MEAN  OEV  MEAN 

DEM 

MEAN 

DEV 

H(J  A 

FErt 

1 .2E-i4 

3.2E-I5 

! /I  C 7 

pr.r 

RFRM 

0.0 

0.0 

3 . 0000  

5. 3333 

4.1399  ■ 

RTE 

.S3L 

FEH 

1 .2E-I4 

2.8E-15 

.1^0019 

3.2E-6 

— 

RTE 

RFRM 

0.0 

0.0 

1 . 017)00 

3.3333 

2.3674  ■ 

RTE 

AS-I 

MAINTENANCE  VOLTAGES 

- HLIA 

TIME 

161/0/45: 

INITIAL 

Ni.‘. 

NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

01 

TIWBI+15 

15.5 

G 

16.5 

15.7 

15.0 

14.2 

13.5 

1 4.9 

3.09 

153/090/ 

A2 

T1  WBl  + 12 

12.4 

G 

13.2 

12.6 

12.0 

1 1 .4 

10.8 

1 1 .0 

2.46 

153/090/ 

03 

Tl  4000+5 

4.06 

G 

5.50 

5.25 

5.  00 

4.  /5 

4.50 

4.95 

.008 

153/0907 

04 

T 14000-6 

-6.08 

G 

-5 . 40 

-5.70 

-6.00  ■ 

-6.30 

-6.60 

-6 . 03 

X 

153/4907 

05 

RAD  1 0+2 4 

24.0 

G 

26.4 

25.2 

24.0 

22.3 

21  .6 

23.9 

.0:’9 

153/0707 

06 

RADIO-20 

-19.9 

G 

-13.0 

-19.0 

-20.0 

-21.0 

-22.0 

-19.9 

. 006 

153/094/ 

A52 

«49HUAD010ID05TIRni +15  D16  15.5D 

2 

4g:123  16.5 

15.  / 15.4  14. 

9). 

NAME 

VOLTS 

c 

RH 

AH 

CG 

AL 

rL 

GEV 

INITIAL 

DATE 

1 

tinbI+15 

15.2 

0 

16.5 

15.7 

15.0 

14.2 

13.5 

15.2 

.•^n 

153/  ''M  1 

42 

;iNBl+12 

12.3 

r* 

13.2 

12.6 

12.0 

11.4 

n.B 

12.3 

. 1 1 

rs/.i  - f 1 

•4  3 

. 1 4 1400+5 

4 .95 

n 

5.54 

5.25 

5 . 'VI 

4.75 

4.5:4 

4 . 95 

. " ri 

153/. i9  I 1 

l-l 

T 1 4 000-6 

-6.04 

a 

-5  . -1  4 

-5.70 

-6.  " 4 

-6.3  1 

-6.60 

-',.03 

1''3/.49  1 1 

'5 

? 0^7 10+2  4 

34.  1 

n 

2 6.4 

25.2 

-3  4 . -4 

22.  4 

21.6 

24.  1 

."1^ 

1 3/  .HI 

-2  ’.  1 

-1  4 

-14.4 

-2  ) . -) 

-"’I  . 

-22.0 

-•3.1 

1 

1 ■ 34  ' 1 

I 


I 
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i 

} 


t 


I i 

i 1 


i 

i 


AS- 1 

HADIO  A 
B 

MUX  SW 
A 
B 

CYIC^4 


HUA 


SBL 


SYSTEM  OV^riVIEW 


>IA 


TIME  I 61 /MSI?:  38 


I 


■1 


1 


TlrtBI 


telemetry. 

SITE  ! 


MAC-1-^7-12 

1 

.INK  SFAI'IS 

TI  V.1  1 

1 

-4  O'W 

JUA 

SSL 

UNA 

S''L  ] 

ALARM 

S'-H  MAJOR 

rv  Prop 

, j 

SJ  MIVOR 

Ra  PRfiP 

MAJOR 

STATUS 

TX  IN  SVC 

A 

. A 

fA  IN  Sv'C 

A 

. A ; 

RX  IN  SVC 

A 

A 

R/  IN  SVC 

A 

• ^ 

MAI  NT 

AAi'ir 

PARAMETER 

EE.R 

<1 . Jh-V 

. I..)E-S  A 

r<  SOUELCO 

, V 

CRFRM 

• 

R':L  'MRCIR 

PP. R3A 

. 4.i.'-E6 

EYE  '.'.ARC  IN 

n.  SA  1 

. 1 .3  . " 5 / 

PER  COR 

M()  DATA 

. 6. OBJ/  R 

nyr  a.(D|_ 

- 3 )(/> 

.-0.  -■  n 

iVE  ifTS 

' 

J R crR 

..41-M 

. 1 -1  ' 

l'A3r  I 
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D'?IHlJAD?yO-008 

LAST 

SCAN 

HUA  EyEVOL-3.7300 
A RXSQH  0.0 
HUA  EYEVOL-4.4700 
B RXSQH  0.0 
HUA  LNKAVL  1.0000 
SSL  EYEV()L-3.7400 
A RXSQH  0.0 
SBL  EYEY()L-3.7700 
B RXSQH  0.0 

SBL  LNKAVL  ) . 0000 


LINK  PERFORMANCE  ASSESSMENT  - RADIOS  TIME 
LAST  HR  LAST  24  HR  LAST  30  DAYS  LAST  30  MTHS 

MEAN  MEAN  DEV  MEAN  DEV  MEAN  DEV 

-3.7300  -3.7381  .07886  -4.1448  .41897  

0.0  0.0  6.0000  

-4.4/00  -4.4)29  .09423  -4.3048  .23963  

0.0  0.0  12.000 

1.0000  0.0965  0.9092  

-3.7400  -3.6649  .37485  -3./042  .0652/  

0.0  I .0000  13. 000  

-3.7700  -3.7329  .10036  -3.8310  .14178  

1 .0000  0.0  8.0000  

1 . 0000  1 . 0000  1 . 0000  


161 


VLTS 

RTE 

VLTS 

RTE 

RTF. 

VLTS 

RTF. 

VLTS 

RFE 

RTE 


MAC-3-16-17  link  PERFORMANCE  ASSESSMENT  - Tl-4000 


LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS 

SCAN  MEAN  MEAN  DEV  MEAN  DEV 

HdA  FER  1.0E-15  6.7E-17  2.4E-10 5.5E-d 

A FERAVL  I . 0000  1 . 0000  1 . 0003  1 . 0000  

JRFRM  0.0  0.0  0.0  3.3333  2.6874 

CR/SQH  0.0  0.0  0.0  1.0000 

CR/HIT  0.0  0.0  0.0  9.0000  

HUA  FER  I.0E-15  3.3E-17  1.4E-13 l.4E-i9 

B FERAVL  1.0004  1.0000  1 .-0000  1.0000 

CriFH”  0.  0 0.0  1.0000  2.8333  2.6087 

CR/SQ)|  0.0  O.D  0.0 1.(1009 

CR/HIT  0.0  0.0  0.0 1.0000 

S3L  FER  2.2E-6  7.3L-8  3.9E-6  4.0E-7  

A FERAVL  1.0001  1.0000  1.0000  1.0000  

CRFRM  0.0  1.0  1.0000 I..846/  2.2  111 

CR/SDH  0.0  0.'0  0.0  4.0000  

^R/HIT  0.1  0.0  0.0 S.  0001 

S3L  FER  5.2E-10  6.  O':-?  1.3L-/ 

8 FERAVL  1.000  1 1.0000  1 . 1(>0.5 

CRFRM  0.0  0.0  I.  1010 1.1.867  1.4625 

CR/SQH  0.1  0..1  0.0 1..00C11 

CR/HIT  0.  1 0.  1 1.  ' 3.  -.OOD 


TIME  161/(4837«32 
LAST  30  MTHS 
MEAN  DEV 



RPP 



rfpp 

rPE 

«pp: 



^pp: 

(^pp 

Ri'E 

,^pr; 

.^p:. 
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During  the  scenarios  a few  omissions  were  noted  of  certain 
alarms/parameters  which  would  have  made  the  monitoring  facility 
more  complete  or  effective;  these  will  be  discussed.  Also,  in 
discussions  with  tech  controllers  during  and  following  the 
scenario  test  phase,  they  expressed  preferences  regarding  the 
parameters  available  for  monitoring.  Their  remarks  provided 
first  hand  user  information  giving  insight  into  the  completeness 
of  the  alarra/parameter  list. 

One  of  the  Tech  Controller  comments  arising  from  the  System 
Simulation  Scenarios  dealt  with  the  inclusion  of  local  and 
remote  alarm  information  in  the  CRT  displays.  This  feature 
is  presently  included  in  the  CY-104  alarms,  i.e..  Service  and 
Remote.  However,  because  of  the  way  these  two  alarms  are  brought 
out  of  the  CY-104,  the  effectiveness  is  negated.  Both  Service 
and  Remote  alarms  originate  via  the  operation  of  one  relay,  Kl, 
within  the  Power  and  Alarm  Unit  of  the  CY-104.  Therefore,  if  a 
local  Service  alarm  has  been  generated,  a Remote  alarm  is  gener- 
ated also.  An  outgoing  alarm  is  transmitted  to  the  far-end  and 
results  in  a Service  alarm  at  that  site,  and  therefore,  also  a 
Remote  alarm  for  the  reason  just  given.  The  result,  then,  is  that 
a local  alarm  at  Ft.  Huachuca,  for  example,  will  cause  not  only  a 
Remote  alarm  at  Site  Sibyl,  but  a Service  alarm  at  Sibyl  and  a 
Remote  alarm  at  Ft.  Huachuca  as  well.  This  shortcoming  stems  from 
the  fact  that  the  signal  that  drives  the  Remote  Alarm  Indicator  on 
the  Power  and  Alarm  Unit  of  the  CY-104  is  inaccessible  for  DATEC 
monitoring  because  of  TEMPEST  restrictions.  This  aspect  was  dis- 
cussed during  the  study  phase  for  ATEC  Digital  Adaptation  (Refer 
to  Volume  I of  Final  Report  for  ATEC  Digital  Adaptation  Study  - 
Report  No.  476-13656). 

For  the  Ft.  Huachuca  demonstration,  only  6 maintenance  voltages 
at  each  site  were  selected:  two  voltages  from  the  "A"  radio 
transceiver,  two  from  the  "A"  Tl-4000  multiplexer  and  two  from 
the  TlWBl . To  provide  complete  monitoring,  all  secondary  derived 
voltages  should  be  monitored  along  with  the  prime  dc  voltage  (-48V) 
to  the  communication  system. 

Present  DATEC  configuration  provides  for  7 site  alarms: 

Entry 

Fire 

AC  Power 

Battery 

Waveguide  Pressure 

Waveguide  Humidity 

Flood 

Since  no  sensors/transducers  were  available  either  at  Ft.  Huachuca 
or  Site  Sibyl,  a switch  was  provided  to  simulate  one  of  the  site 
alarms — again,  just  for  demonstration  purposes.  These  alarms 
can  provide  very  useful  information.  Had  there  been  sensors  for 
two  particular  functions  during  field  tests,  they  would  have 
served  to  prevent  undesirable  situations  and  in  one  instance  would 
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have  called  attention  to  an  overheating  condition,  in  the 
AN/FRC-162  Radio,  which  eventually  led  to  burn-out  and 
catastrophic  damage  to  a power  supply  unit.  The  other  alarm 
which  would  have  been  useful  was  the  AC  Power  monitor.  There 
were  numerous  momentary  outages  of  primary  ac  power  at  both 
Ft.  Huachuca  and  at  Site  Sibyl.  Power  supply  circuits  in  the 
AN/FRC-162  Radio  were  such  that  secondary  dc  supplies  did  not 
fully  recover  following  resumption  of  normal  line  voltage  levels. 
They  remained  at  about  half  their  normal  voltages,  causing  con- 
tinued loss  of  service.  Site  alarms,  then,  are  definitely  needed. 

A survey  of  a particular  site  should  be  made,  and  once  the  ele- 
ments to  be  monitored  are  chosen,  the  only  remaining  task  is  one 
of  providing  the  necessary  sensors  and  interface  with  DATEC 
equipment. 

Another  parameter  should  be  considered  for  Trend  Analysis  (TA) . 
There  is  presently  no  CY-104  alarm/parameter  monitored  and  trended 
on  a long-term  basis  which  provides  information  relative  to  service 
history.  The  CY-104  Service  Alarm  could  be  used  for  this  purpose 
in  much  the  same  manner  as  FER  is  used  in  the  FER  Available  TA 
parameter.  This  would  involve  only  software  changes  to  incorporate. 

The  Tech  Controllers  were  in  general  agreement  that  one  parameter, 
BER  Correlation,  v;hich  is  the  difference  between  the  log  of  Tl-4000 
FER  and  the  log  of  BER  derived  from  the  baseband  Eye  by  the  BEM, 
provided  no  additional  information  which  would  be  useful  in  fault 
recognition  or  isolation.  They  felt  that  FER  and  the  Eye-  param- 
eters such  as  Eye  Margin,  Derived  BER  and  Hits,  were  sufficient 
relative  to  alarming  and  trending. 

6.1.2  The  Pate  Software  Adaptation  Requirements  Specified  In 
Paragraphs  1.3  through  1.3. 1.4  of  Annex  II  of  the  S.O.W. 

The  following  matrix  in  Table  6-3  shows  each  S.O.W.  section  number 
and  description  followed  by  the  PATE  files  or  new  software  modules 
that  satisfies  the  requirement.  Also  shown  is  a description  of 
the  way  that  the  test  data  validates  the  requirement.  The  appen- 
dices under  Validation  refer  to  appendices  in  the  Field  Test  Plan 
and  Procedures  document,  dated  24  March  1977.  Module  names  and 
their  place  in  the  software  hierarchy  can  be  obtained  from  Figures 
6-11  through  6-15  in  Paragraph  6.2.1. 

6.1.3  The  Hardware  Adaptation  Requirements  Specified  in  Para- 
graphs  1.2  through  1.2. 2. 9 of  Annex  II  of  the  S.O.W. 

Compliance  with  each  of  these  requirements  was  verified  during  in- 
plant  tests  of  the  DATEC  equipment.  Although  not  specifically 
addressed  in  the  Field  Test  Plan/Procedures,  compliance  with  the 
above  paragraphs  of  the  S.O.W.  is  implicit  in  the  usage  and  proper 
operation  of  the  hardware  adaptations  throughout  all  phases  of 
the  field  test  program.  The  field  tests,  specifically  the  System 
Simulation  Scenarios,  provided  assessment  of  the  operational 
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TABLE  6-3.  DATEC  SOFTIVARE  S.O.W.  COt5PLIANCE  MATRIX 


S.O.W. 

Satisfied 

Section  No. 

Description 

by  Module (s) 

Validation 

1.3. 1.1 

Addition  to  PATE 

operator 

interaction 

PATE  File  $SPCS 

Presence  of 
test  data  in 
Section  II 

1. 3.1.2 

Modify  PATE  DLC 
routines  for  MAC/ 

MAD  conmunication 

PATE  File  $SPNIS 
replaced  by  file 
$SDLC 

Presence  of 
test  data  in 
Section  II 

1.3. 1.3 

Addition  of  Nodal 
Control  Monitoring 
task 

1.0  - Task  Name  - 
NS 

Presence  of 
test  data  in 
Section  II 

1.3. 1.3.1 

Command  Selection 

1.1,  1.1.1  PATE 
IQCS  Task 

Observation  of 
Scan  Sequence 
during  testing 

1.3. 1.3. 2 

Command  Transmission 
and  Reception 

1.2.1,  1.3.1, 

1.4.1,  1.4.2, 
1.4.3,  4.11,  4.16 

Presence  of 
test  data  in 
Section  II 

1.3. 1.3. 3 

Response  Error 
checking 

1.4.6,  4.9,  4.11 

In-Plant  Test  H 
Field  Test 
observation 

1.3.1. 3.4 

Results  "'recessing 

1.4,  1.4.5,  1.5 

See  detail  below 

1.3. 1.3. 4 
(a) 

Process  Major 

Alarm  Scan  Data 

1.2 

Validation  Test 
Appendix  A 

1.3. 1.3.4 
(b) 

Transfer  and  Alarm 
Summary  Data  to 

Site  Data  Base 

1.3 

Validation  Test 
Appendix  A 

1.3. 1.3. 4 
(c) 

Calculate  Site 
Parameters 

1.5 

See  below 

1.3. 1.3. 4 
(cl) 

RSL  and  RSL 
Availability 

1.5.1 

Validation  Test 
Appendix  B 

1.3.1. 3.4 
(c2) 

Tl-4000  Frame 

Errors 

1.5.9 

Validation  Test 
Appendix  E 

1.3. 1.3. 4 
(c3) 

Tl-4000  Reframes 

1.5.8 

Validation  Test 
Appendix  E 

1.3.1. 3.4 

Eye  Noise,  Eye 

1.5.2,  1.5.3, 

Validation  Test 

(c4) 

Amplitude,  Eye 

Hits 

1.5.4 

Appendix  F 
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TABLE  6-3.  DATEC  SOFTWARE  S.O.W.  COMPLIANCE  MATRIX  (Cont) 


: 

S.O.W. 

Satisfied 

f 

Section  No. 

Description 

Module (s) 

Validation 

! 

1.3. 1.3. 4 

TlWBl  Frame  Errors 

1.5.6 

Validation 

Test 

(c5) 

Appendix  D 

1.3. 1.3. 4 

TlWBl  Reframes  ' 

1.5.5 

Validation 

Test 

f 

(c6) 

Appendix  D 

1.3.1. 3. 4 

RSL/Noise  Changed 

1.5.11 

Validation 

Test 

; 

(c7) 

Link  Availability 

Appendix  G 

1 ^ 

1.3. 1.3. 4 

Reframes/Receiver  to 

1.5.7, 

1.5.8 

Validation 

Test 

(c8) 

Squelch 

Appendix  G 

1.3. 1.3. 4 

Ref rames/Eye 

1.5.8 

Validation 

Test 

(c9) 

Hits 

Appendix  G 

1.3. 1.3. 4 

Error  Rate 

1.5.9 

Validation 

Test 

(clO) 

Availability 

Appendix  E 

. 

1.3. 1.3. 4 

Derived  BER 

1.5.2 

Validation 

Test 

(cll) 

Appendix  F 

1.3. 1.3. 4 

Determine  BER 

4.8,  4 

.8.1 

Validation 

Tests 

t 

(d) 

B/CfDfEfFfG 

' ■ 

'i 

1.3. 1.3. 4 

Determine  Parameter 

4.8,  4 

.8.2,  4.8.3, 

In-Plant  Tests 

■i 

f i 

(e) 

Statistics 

4.8.4, 

4.8.5, 

B,D,E,F,G 

4.8.6, 

4.8.7, 

Validation 

Tests 

4.8.8, 

4.8.9, 

B and  D 

4.8.10 

*> 

[ ) 

■1 

1.3. 1.3. 5 

Output  Processing 

1.6 

See  below 

1.3. 1.3. 5 
(a) 

System  Overview 

1.6.1, 

1.6.6 

Validation 

Tests 

i 

f 

1.3. 1.3. 5 

Link  Status  - 

1.6.2, 

1.6.6 

Validation 

Tests 

■I' 

(b) 

Page  1 

'1 

1.3. 1.3. 5 

Link  Status  - 

1.6.3, 

1.6.6 

Validation 

Tests 

X 

(c) 

Page  2 

1 . 3 . 1 . 3 . 5 

Link  PA  - Page  1 

1.6.4 

• 

Validation 

Tests 

f 

1 (d) 

s' 

V 

• 1 1.3. 1.3. 5 

Link  PA  - Page  2 

1.6.4 

Validation 

Tests 

TABLE  6-3 


DATEC  SOFTWARE  S.O.W.  COMPLIANCE  MATRIX  (Cont) 


S.O.W. 

Satisfied 

Section  No. 

Description 

by  Module (s) 

Validation 

1.3. 1.3. 5 

Link  PA  - Page  3 

1.6.4 

Validation 

Tests 

(f) 

1.3. 1.3. 5 

Link  PA  - Page  4 

1.6.4 

Validation 

Tests 

(g) 

1.3. 1.3. 5 

Maintenance 

1.5.10,  1.6.5, 

Validation 

Tests 

(h) 

Voltages 

2.4,  2.5 

1.3.1. 4 

Nodal  Control 

2.0 

See  below 

Operator 

Interaction 

1. 3.1.4 

Link  Performance 

2.1 

Validation 

Tests 

(a) 

Assessment 

and  Scenarios 

NC,  LP,  1, 

1' 

Command 

3 

, 4 , 

1.3.1. 4 

Display  Link 

2.2 

Validation 

Tests 

(b) 

Status 

System  Scenarios 

NC,  LS,  1, 

1 

Command 

i 2] 

1.3. 1.4 

Display  Site 

2.3 

Validation 

Test  1 

(c) 

Parameters 

System  Scenarios 

(Maintenance 

NC,  MV  HUA 

1 

Voltages) 

SBL 

1 

Command 

1.3. 1.4 

Access  Alarm 

2.13,  2.13.1, 

Software 

Log 

4 66 

(d) 

Thresholds 

2.13.2 

Pages  3,7,11, 

.39, 

40,41 

f 

NC,AC,SA 

huaI 

SBL 

NC,AC,AT, 

Commands 

rN 

4 


1 


I 

I 


m 


I 

9 


s.o.w, 

TABLE  6-3.  DATEC  SOFTWARE 

; S.O.W.  COMPLIANCE 

Satisfied 

MATRIX  (Cont) 

Section 

No.  Description 

by  Module (s) 

Validation 

1. 3.1.4 

Change  Alarm 

2.14,  2.14.1, 

Software  Log  466 

(e) 

Thresholds 

2.14.2 

Pages  3,7,11,39, 
40,41 

Data  entered  with 
Change  Commands 
NC,CH,SA(HUA( 

IsblI 

NC,CH,AT,N 

In-Plant  Test 
Report  Section  III 

1.3. 1.4 
(f) 

Add  to  Alarm 

Library 

2.14,  2.14.2 

Software  Log  466 
Pages  3,7,11,39, 
40,41 

Data  entered  with 
Change  Commands 
NC,CH,AT,N 

1.3. 1.4 

(g) 

Delete  from  Alarm 
Library 

2.14,  2.14.2 

See  1.3.1.4(f) 

1. 3.1.4 
(h) 

List  Alarm  Library 

2.13,  2.13.2 

Same  as  1.3.1.4(f) 
NC,AC,AT,N 

Command 

1.3. 1.4 
(i) 

Tag  Parameters  for 
Statistics 

1.14,  2.14.1 

In-Plant  Test 
Report  Section  III 
Presence  of 
Trending  Data  in 
Section  II 

1.3. 1.4 

Reset  Parameter 

2.14,  2.14.4 

In-Plant  Test 

(j) 

Statistics 

Data  Base 

Generator 

Program 

Report  Section  III 
Field  Validation 
Tests  required 
clearing  before 
test 

1.3. 1.4 
(k) 

Return  to  Normal 

Nodal  Control 

Scan 

2.6 

The  use  of 

NC,RN:  NC,SN 
Commands 

i 
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validity  of  the  hardware  adaptations;  not  only  from  the  stand- 
point of  correct  -^r  accurate  operation,  but  also  with  respect 
to  utility  or  effectiveness. 

To  best  illustrate  how  the  BEM  and  EPUT  were  used  as  effective 
tools  in  CPMAS  operations,  consider  the  following  two  test 
scenarios.  The  first  is  a scenario  from  Appendix  R,  13  June 
1977,  wherein  EYE  parameters  were  caused  to  degrade  as  a result 
of  abnormal  RFI  which  was  introduced  at  the  in-service  radio 
receiver  waveguide.  Note  that  the  tech  controller  was  able  to 
identify  the  source  of  the  problem  through  the  use  of  EYE  param- 
eters, Margin  and  Hits,  as  processed  by  the  BEM,  before  it  had 
progressed  to  the  point  where  BER  was  excessively  degraded. 

(Derived  BER  was  1.0  x 10~7'  and  Tl-4  000  PER  was  still  less  than 
10"/'.) 

The  second  scenario  (Appendix  U',  20  June  1977),  illustrating  use 
of  the  EPUT,  was  one  of  many  wherein  EPUT  processed  data  was 
utilized  in  problem  identification  and  isolation.  In  this  case 
Tl-4000  frame  errors  counted  by  the  EPUT  (from  which  PER  is  com- 
puted by  the.  PATE) , and  transient  Tl-4000  control  reframes  latched 
by  the  EPUT  were  used  to  pinpoint  the  fault  to  the  "A"  multiplexer. 

As  a result  of  observing  the  equipment  in  operation  during  test 
scenarios  and  from  comments  from  the  tech  controllers,  there  was 
a hardware  change  made  to  the  EPUT  to  increase  its  effectiveness. 

It  was  noted  in  such  scenarios  as  that  of  Appendix  K that  occa- 
sionally, depending  upon  the  point  in  the  scan,  a radio  receiver 
squelch  induced  by  momentarily  closing  a waveguide  shutter  would 
not  be  displayed  following  the  succeeding  scan.  The  time  base 
(i.e.,  sample  period)  of  the  EPUT  was  two  minutes.  The  normal 
scan  period  (i.e.,  time  between  CRT  display  updates)  was  between 
3-1/2  and  4 minutes.  It  was  therefore  possible  for  the  EPUT  to 
latch  a transient  event,  time-out  in  2 minutes,  and  then  clear 
itself  by  the  time  it  was  sampled  again  by  the  nodal  controller. 

The  occurrence  of  the  transient  event  was  therefore  lost.  An 
optimum  time  base  to  assure  that  no  data  is  lost  would  be  slightly 
less  than  the  normal  scan  time.  The  time  period  chosen  was  3-1/2 
minutes.  Field  modification  of  the  EPUT  was  a relatively  simple 
matter  of  changing  time  base  strapping  on  the  Command  printed 
circuit  board  assembly.  This  is  documented  in  the  Ft.  Huachuca 
and  Sibyl  Hardware  Log  Boolts  (Pages  2 and  1 respectively)  . 

This  modification,  however,  had  its  disadvantages  too.  It  slowed 
down  fault  isolation.  Increasing  the  time  base  from  2 minutes  to 
3-1/2  minutes  slows  down  the  process  of  determining  what  a frame 
error  rate  is,  for  instance.  A dual  time  base — 3-1/2  minutes 
during  normal  scan  and  a shorter  period  during  fault  isolation 
procedures — was  considered.  This  is  covered  in  greater  depth 
in  Paragraph  6.1.15  of  this  section. 
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At  the  HUA  in-service  receiver  waveguide,  using- 
the  HP  570-30  Directional  Coupler  and  HP  620B 
SHF  Signal  Generator,  apply  the  following 
frequencies  (deviation  from  center  received 
frequency)  at  the  levels  and  for  the  period 
of  time  indicated; 


Frequency  (Rec'd  Freq.) 


MH^ 

,/+6.3 

IV-  6.3  MHz  } 


Level 


Time 


-'2<).-30  & -40dBm0 
-20r==S(X_.S,  -40dBro0 
-20,-30'  s' -40dBm0 
-20^30  S -40dBm0 


R2.  At  the  completion  of  step  Rl,  restore  equipment 
to  baseline  configuration. 

R3.  At  HUA,  using  an  HP  606B  (or  equivalent)  test 
oscillator  and  the  summing  cunp  (a  special  piece 
of  test  equipment)  configured  as  shown  in  Figure 
R-1,  apply  the  following  frequencies  at  the  level 
and  for  the  period  of  time  indicated: 


O^Zd 

ontr 

0^34 

0940 

o94y 


Frequency 


Level 


Time 


1.544MHz 

3.088MHz 

6.176MHz 

12.352MHz 


•20  and  -30dBm0 
■20  and  -30dBm0 
-20  and  -30dBm0 
•20  and  -30dEm0 


R4.  At  the  completion  of  step  R3 , restore  equipment 
to  baseline  configuration. 


r:cv.z-.: 


Figure  R-1.  Test  Configuration,  RFI  at  Baseband  Level 
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Starting  new  day,  with  all  systems  green,  and 
systems  da  ta  attached, , .////RR 

Noticed  audible  alarm  (radio),  and  system 
switched  to  "B"  recvr  he’”e  a t HUA,..A  Iso 
a re  on  "B"  a t SBL. , .investigating  furter  ATT../] 

Back  on  "A"  systens  both  at  HUA  & SBL... CRT 
overview  display  now  indicates  the  "B"  Recvr 
as  amber  at  HUA. . .Checking  ATT, ..////RR 

LP  display,  Pg  1 indicates  that  the  "B"  Recv 
RSL  marging  at  a -9, .Chking  ATT. ..///RR 

Requested  maint  at  HUA  check  the  B"  recvr  (Front 
end)...////RR 

Systems  green  again.  Maint  a dvsd  they  had  a 
cable  off  the  "B"  recvr. .. .////RR, ///This  was 
a CWC  type  problem, . .///RR 


1-UA3  June  77 


k/RR 


6/13 


IBJi  Link  Status  display  shows  low  eye  margin  on 
HUA  rec.  Parameter  table  shows  rapid  drop  in  eye 
margin. ..Tblshg  to  locate/isolate  pblm. ../ph 

Tlli>(]l  Requested  maint  to  swap  to  "b"  rcvr  at  HUA. 

.../ph 

Swap  ba  ck  to  "A"  recv  at  HUA.,//cs 
Request  maint  switch  SBL's  'Dt  from  "A"  to  "B"  Tx.l/cs 
BSSI  Suspected  rfi  on  rec  from  SBL,  Maint  checking 


5/13  June  1977 


SBL  ha  3 new  XMTR  up  ^or  testing  requested  that  th' 
s hut  down  XMTR  to  see  if  it  is  causing  RFI  ../ph 

SBL  shut  down  test  XMTR,  eye  margin  data,  returns  1 
to  normal. , .pblm  logged  as  RFI  caused  by  test  XKTl 
at  SBL.,../ph 

All  systems  clear  at  this  time.,./ph 


SBL  changed  back  to  their  " A" . transmitter. , ./ph 


../ph 

ley 


Troflble  caused  by  a Test  XMTR  at  SBI.  Site,  causing 
RFI  on  HUA  RBC. . . 


TECH  CONTROLLER 
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• 

REFRAME 

SITE 

^L^RMS 


entry 
FIRE 
AC  PWR 
BATTERY 
rt.A.  PH 
rt.O.  HV 
FLfK)D 


1 

P^nF  2 


AAC-I 

1-4/- 12 

link 

PERFORMANCE  ASS^SSLAENT  - 

RATIOS 

TIME  1 64/0/")  4:. 49 

LAST 

LAST  HR 

LAST 

23  HR 

LAST  3. 

TSVS 

LAST  34  MTiS 

SCAN 

MEAN 

MEAN 

OEV 

mean 

DEV 

MEAN  .TEV 

HJA 

RSLMAR 

,33.111 

30.195 

34.283 

.61913 

2/.  134 

7 .2426 



A 

EYEMAR 

1 3.36P 

13.369 

1 3.3M 

. 1 4363 

10.638 

3.1'6  44 

-)3 

RSLAVL 

1 . 0004 

1 . 0 14J 

1 . 0443 

.92543  ■ 

— 

,^A7p 

EYEAVL 

1 . 0004 

I . 0440 

1 . 0404 

. P 1 882  • 

— 

f^AiT 

EYEHIT 

0.4 

4.4 

0.4 

2 1.3/2 

51  .2=5 

/so 

HUA 

RSLMAR 

32.013 

3I  .V62 

31.226 

. 74433 

3 3.  131 

2.4384 

■)  J 

3 

EYEMAR 

1 1 .562 

M . , 39 

11  . 1 6 

.32999 

7.4473 

2.33  55 



RSLAVL 

I . 0004 

1 . 0400 

— 

.99343  • 

— 



EYEAVL 

1 . 0004 

1 .0140 

1 . 0440 

0.9961  ■ 

— 

^^77 

EYEHIT 

0.  3 

^ 0 -y 

4.  4 

3.7335 

4.6243 

/SC 

S3L 

RSI.'MR 

3-}. 375 

38.322 

36.903 

1 . 2 7 99 

3.8.2  30 

1 . 14  64 



A 

EYE  UR 

13.331 

1 3 . 685 

13.307 

.2842 1 

13.113 

.5/164 

r,.^ 

RSLAVL 

1 . 0404 

1 . 0-  )'44 

1 .4  000 

1 . 0^%^  ‘ 

K'VfF 

EYEAVL 

1 . 0004 

1 . 0/00 

1 . 00  34 

3.9034  . 

— 

^H77 

EYEHIT 

0.4 

• ■'.0 

. 001 ,30 

. 00484 

1 . 2334 

3.3159 

/SC 

SHL 

RSLMAR 

34.601 

33. 6 4 ,3 

,32.451 

.92'>3,3 

33.678 

1 . .36  1 1 



3 

EYE’MR 

n./iJ 

13. P48 

13.369 

. 1 9r)/H 

12.819 

1.2813 

-,s 

RSL-i  VL 

1 . 0044 

I . 0444 

1 . 4004 

1 . 0044  . 



EYEAVL 

1 . 004 1 

1 . 0040 

1 . 0040 

0.9934  . 

.(VrE 

EYEHir 

0.  3 

4.4 

0.4 

4.  4 

.93943 

2.6463 

Kl  1 1 

, 

1 . 000  1 

1 . 0440 

• .99.34a  ■ 

— 

1 1 1 

Bbl  AVAILAuLl:  COPi 

-#•3 
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^S-2 


LINK  PE'^FOR'HNC'^  ASSFSS..IFMT  - HA')IOS 
LAST  I.ASL  HrV  LAST  HH  LAST  3-  OayS 


OEV  '<2  AN 

.A)I2S6  -4..i23r, 
/ , '/iTI'Jl.l 

.42056  -4., 3-396 
12.  ^A'3  j 


SCAN  MLAN  'AEAN 
H'"  EYEV()L-3. 76'44  -3.76'A-i 

riXS'JH  I4..1  .1.„4  <4. -4 

H'lA  EYFV()L-3,92'3.4  -3.0)44  -3.3973 
B -IXSOH  '4.4  ^.4  4.4 

HJA  LNKA/L  (.0444  (.0ir/fa  ( . (4,09«6 

SBL  FYEY()L-3.7244  -3.7425  -3.  757  4 . 42432  -3.  764  4 

A NXSC'I  4.4  4.4  ;4.-4 

SBL  £YEY()L-3.  734.4  -3.  7 14'4  -3.7641 
B NXSO-I  4.  4 .','.4 

SBL  LNKAYL  1.044-4  1 . 44'.4'4 


OLY 

.3/062 


.25081 


.<4/2  16 


I , .4r4,3 

4 1 7 3 7 -3.3'32  4 
4.  4 -9. 44-44 

. 4444 1 . '4444 


. I 2208 


. I'AE  16)/47 
I. AST  3’  'TiS 
».(2/iN  )£,/ 


I'J-'438  LIN.:  oFRFonAAvICE  ASS'^^So'ENT  - r;-i-'4'-.4 

LAST  LAST  n-7  LAST  24  Mu  I. AST  -4  BAYS 

SCA  I 'X-AN  X.EA-J  "IPY  Or.;' 

H'lA  FEN  I.fAr-i5  3.''):-|6  4.21-I6 5.5i--3 

A FSkAYL  I . 0'3,-41  ( , 4.)-W  I , .'/  ) 4,4 ; . ;-)4';'.4 

':,NFH'A  0.4  1.4  .4.4 O.rr/:^  2. 5:1,6“ 

CN/SOH  0.-4  !..4  ,1.,1 |.■.''^'44 

Ck/HIT  0.4  ’.4  0.1 

IJA  FEN  l.-Ar^-IS  3. 3.- 17  l.lE-13 l..■’;-l? 

B FENAYL  l.0'1'4  4 I . H ' -".I  I . rr'’’' 1 

CHFl}A  -l.-l  .I..1  -i.B A.  2220  2.3.165 

•7N/30H  0.1  ).  1 .1.1 1.'.4'i-.4  4 

':n/3IT  4.  .1  1. ,)  ) 1 . / "'I  

SBL  FE.N  I.0E-I5  2. 7: -16  4.2:;-|6 5..i':-7  

A FENAYL  1.00  11  I . C' I'l  1 I . iD'i'i.)  I . 

''NFn'i  : 1 . 1 5 . ) 1 . 77  7 3 2.1  .'oo 

■;  7/SOM  .4.  4 ).  5 ,1,1 1.  4 ' 1 

C.7/M[r  0.  4 4.  4 0.  1 5 

S .'^2.7  .4.22- I 5.2 ‘-I  I 2,/:- 1 2 1.3-7 

1 F.Eiv'AYL  1.0'4-n  1.0 '0  1 i.0''-ii 1.. 1 

-SNt-l7A  4 I.-)  ’ "'.''-;62 

■SN/SON  !J.  4 .0  0.4 3.''i'''’i 

":i7/!l  IT  -A.  4 4 3 . 'I-AA  ) 


.I'lr  164/1, 

LAST  3 I S 
■.1:-AN  IE/ 
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C 

WH 

AM 
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4| 
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1 6.'-. 

15.  / 
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M.  5 

15.5 
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1^3/4;  1/ 

^2 

TIA(R|  + 12 

12.4 

n 

13.9 

12.6 

12.4 

n . 4 

M.  3 

12.4 

. 347 

1 ‘ , 3 / A 1 -1  / 

■43 

T 1 4 i4'40+5 

4.96 

5. '4 

5.25 

5.0/1 

4 . 75 

4 . '■.  4 

4 , 95 

. 64  3 

1'  3/  151/ 

44 

n 4f4W-6 

-6.VIH 

' 1 

— S . 4 4 

-5. 

-6.  "4 

-9.3  4 

-4.43 

- 6 . t3>-( 

, } ’9 

15  3/  >J  It 

45 

HAnif)+24 

24.4 

n 

26.4 

25.2 

24.  . A 

2,2 . 1 

2 1.6 

23.9 

.415 

I-.-  3/4,  017 

16 

f?An[()-2/1 

-19.  J 

n 

-M,  4 

- 1 9 , 0| 

-24. 4 

-21.4 

-22 . 4 

-19,9 

.i4|4 

!'■  3/  16)7 

v^^s  MAlNF^NAMCr  |/0LT*'^RS  - .>P!  1 IMF  1 64/v!)-i-.? « 1 

tNi  ri  Ai. 


NO. 
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c 

3H 

' AH 

ro 

AI. 

21 

./FAN 

OEV 

!AF5 

31 

ri'KRl  +15 

15.2 

n 

16.5 

15.7 

15.3 

14.2 

n.5 

15.2 

.330 

15  3/JA  1 

32 

TlWRI+12 

12.3 

n 

1 ■’.2 

12.6 

12.3 

11.4 

13.8 

12.2 

.1 

1'k3/.49  I 

33 

T 14333+5 

4 . 95 

r; 

5 . '5  1 

5.25 

5 . 1.4 

4.  75 

4 . 3 

4.95 

.1 

15  3/39  1 

34 

F 1 4 333-6 

-6 . 35 

r: 

-5.43 

-5.  73 

-6.  03 

-6.  3 1 

-6.r,3 

-6.34 

. 334 

1')3/34  I 

35 

f7AO[0+24 

24.1 

n 

26.  1 

25.2 

24 . 3 

22.4 

21.6 

24. 1 

.312 

15  3/3  7 1 

36 

rtAnio-23 

-23.1 

r\ 

-13.3 

-19.3 

-23.3 

-2  1 . 1 

-22 . 3 

-2.4.  1 

2.  IF 

153/.49  1 

! NC.^C.SS.HUA  , 

PA^AMETFti  19  / 

T1  PERIOD  ?H 


Jl 

3.4940 

17 

OMIT 

33 

OMIT 

4)2 

11.341 

18 

OMIT 

34 

OMIT 

03 

13.255 

1 9 

OMIT 

04 

OMIT 

2.4 

OMIT 

05 

OMIT 

2 1 

oMir 

06 

OMIT 

22 

OMIT 

07 

OMIT 

23 

OMIT 

08 

OMIT 

24 

OMIT 

09 
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25 

OMIT 

1 0 

OMIT 

26 

OMIT 

I 1 

OMIT 

27 

OM  I r 

12 

OMIT 

28 

OMIT 

13 

OMIT 

29 

OMIT 

14 

OMIT 

30 

OMIT 

15 

OMIT 

31 

ov.  I r 

16 

OMIT 

32 

OMIT 

TIME  PERIOD  ? 

MAC-1 -08-10 

ALARM 

SW  MAJOR 

SW  MINOR 
MAJOR 

LINK  STATJS 

HUA  S3L 

rx  PROR 
■RX  PRO. 8 

riMP 

HJA 

I64/0;4I  J 15 
lAOIO 

S .)L 

STATUS 

TX  IN  SVC 

A . A 

rx  IN  SVC 

A 

• A 

PARAMETER 

RX  IN  SVC 
MAI  NT 

FER 

A . A 

<I..IF-/  .<1.0F-/ 

.(X  IN  SVC 

MA  tnl 

RX  SONFLC  1 

A 

. A 

CRFRM 

R.rL  MARGI't 
.FVE  "ARC  IN 

30 . A80 
2. 04 94 

. Art.H'Aj 

. 13.331 

R,ER  COR 

NO  DATA  .NO  DATA 

A"9L 

FYli  HITS 
)VR  Ri;R 

-8.8065 
A.0 
2 .2 '--  I 

.-8. 9 APR 
-1.  4 

. 8. 4:-:- 14 
PAGE  1 

MAC-1 -*^8-1 I.J-'K  SrAflS  inr 

r I -4 '^0^1 a'l'ii') 

.H'lA  391.  H'IA  3-L 

ALARM  S4  MAJOR  . rv  '^ROR 

S,V  MIMOR  . Pioa 

MAJOR 

RrAl'IIS  TX  IM  SVC  A . A I'v  IM  SVC  A . \ 

RX  IM  SVC  A . A .V'  I’l  SVC  \ . ' 

MAI  Nr  . Vl'if 

PARAMfc'r-ER  PER  <1.1-7  .<I.).S-/  Ra  '40Mni. 'M 

CRFRM  . C.L  "A.jon  Ai.-’f  J . Art.  : VI 

"Y"'  lARCl  I . o-AQA  , n.  At 

RFR  COR  MO  DAi'A  .10  OAL'  'I'F  A'Oi, 

290  - HI  rs  I . n ! I A . 1.  ) 

•A  - » i * • » t 1 


u/.  - 1. 


I 


I ‘ ' 

Ul.  Inr.tail  the  Fran.'i  Bit  Error  Tiencrntor  ('.'BEG)  -24  -n^osto 

i ! 


/ 

U? 


b^*'.v;o--n  t;i:^  ra.il'-  . '’'.I  'il-^  tuO  in  the  RX  base- 
band inniit  ] in‘r  a’. 

■ ' W u V l ••  0 i'V  - 

^ - •".I  - ^ • . . ’ . W<  W . . ^ • li  L 1 

switch  sev>::ui  rines  (3-5).  I'.epeat  this 
operation  r t a rate  of  appro.''in:'.itely  once 
every  5 rii-uter; . aao-ii-d  the  line  when  each 
operation  is  performed. 


Perturbation  No, 


Mt/K,  Q ^^*57 


1 

2 

3 

4 

5 

6 


7 

8 
9 

10 


U3.  When  test  is  completed,  restore  equipment  to 
baseline  conf icuration. 


CONDUCTED  BY 


t.-zi-yr 


om 

cW 

'j^SO 


OBSERVED  BY 


I 


DATEC  SYSTEM  EVALUATION  WORKSHEET  20  June  77  Pg  # 1 


OBSERVANCE  (key  points  only) 


Starting  new  day,  with  systems  green,  and  data, 
a ttached,,////RR 

Overview  display  indicates  the  "A  " mux  a t HUA 
is  amber. . .Letting  another  scan  go  thru  before 
doing  any thing,.. ////BR 


^ink  status  display  indicates  the  problem  with  thp  6/20  June  77 
"A"  mux  is  FER. ...Req  uested  maint  switch  HUA 
to  the  "R"  recv  mux..///RR 


On  "B"  mux,  recv  at  HUA,  and  display  indicates  thp 
is  also  ba  d,. .. .However,  this  could  be  old  data 
so  have  to  wait  for  another  sea  n before  we  can 
decide  if  there  is  any  problem  with  the  "B"  mux  ,|i.///RR 


"P"  mux  has  now  cleaned,  and  service  appearrs  to 
be  restored.... Advised  maint  to  check  the  "A"  mux 
Recv  at  HUA ////RR 


Problem  isolated  to  bad  Recv  "A  " mux  at  HUA.. 
maint  advsd  problem  with  the  "Recv  time  base",.. 
System  back  on  the  "A  " mux  ATr...///RR 


Displays  used, 


1,  System  overview 

2.  Link  status  Pg  1 . 

Note:  The  length  of  time  required  to  determine 

if  the  "R"  mux  was  good  (after  putting  it  on  linel] 
was  lengthy,  due  to  the  scanning  sequence/time, , .U///RR 


TECH  CONTROLLER 
OBSERVED  BY 


PRINTOOT  REF  (ATEACH) 


1-V20  June  77 


5/20  June  77 


7/20  June  77 


8/20  June  77 


) 


DATE 


6/20 


TLML 


08U5 


08i:6 


0850 


0857 


0900 


0913 
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HUA  SSL 

RA  ) A 
B 

MUX  s.; 

‘k  • • 

B 

CYI0^ 


SYSTEM  OVERVIEW 


T'"='  ; •;  ^ 

telemetry! ! ! 

SITE  ! . ! 
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TIME  171/0830158 

T1 -4000 

RAOIt) 

HUA  SBL 

HUA 
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ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

RX  PROB 
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• 

STATUS 

TX  IN  SVC 

A . A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A . A 

RX  IN  SVC 

A 
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MA I NT 
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PARAMETER 
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<l.0F-7 

RX  SOUELCH 

CRFRM 

RSL  marc  IN 

3.3 . 405 

. 38 . > 00 

EYE  MARCIN 

I3.2'"'5 

. 13.14? 

HER  COW 

NO  OAl''  .-10  OAl  , 

EYE  AMPL 

-8.8065 

.-8.9677 

'■YE  nits 

. m 

' -R  HER 

1 .71-- 1,3 

. ? .?  '-1  3 

PACC  i 
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2 

CY- 

-INK  STAlJS 

104 

rrn- 

T 1 Wi-i  1 

171/0.33  1 »45 

ALARM 

SERVICE 

HU  A 

SBL 

OFFICE 

HU  A 

SBL 

REMOTE 

STATUS 

MAINT 

;JIA  I NT 

PARAMETER 

CHANNEL 

FER  <1 

Rl-.FRAME 

.0E-6  .<1 

.0E-6 

SITE 

ALARMS 

-NTRY 

FIRE 

AC  PWR 
BATTERY 
N.A.  PR 
R.G.  HV 
FL'XID 

PAGE  2 

^ (>.-1-/57-12 

LAST 

SCA'nI 

HI) A .-(SI.'AAR  S3.4HS 
A EYEMAR  n.2S5 
RSLAVL  \ .omv^', 
EYEAVL 

EYEHir  '.A.  1 
HHA  R5LMAR  31.bR7 
t)  EYEMAR  6.446H 
RSLAVL  \.Km) 
EYEAVL  I.i5v5'l) 
E YEN  IT  .HI  191 
SBL  RSLMAR 
A EYEMAR  n.l42 
RSt.AVL  I.H04) 
EYEAVL  l.f'W 
E YEN  IT  A 

S’’  RSLMAR  36.«89 
EYEMAR  n.HPH 
RSLAVL  \.mm 
EYEAVL  1.0>'iH) 
EYEHIT  14.  ) 


LIMiA  f'ERFOti  lAHOE  ASSESSMEUl'  - RADIOS 
LAST  HR  LAST  24  HR  [.AST  33  HAYS 

MEAN)  M.IAH  .1  an  O.'-V 

33.286  36.445  d.H  26.77/  11.109 

13.312  .H2140  0.)  11.  226  2.063.' 

I.J'A),) ..61/-  

1.00331  .6666  7 .94'  31  

0.0  0.7  . •'  n.'jl  1 39.726 

3 I . 95  6 33 . 698  4 / , 14  j 9 . 5 't  1 9 

6.4943  9.66  76  .'-.7  /.3l6n  2.6224 

I . 0030  I . ’ 43  1 . 99  I ■>/■) 

I . 0000  1.4'  , . 

.4119)  . .9 ' 4 7 / 3 . ; , '> 3 / 5 . 1 6',i  ■ 

3H.  767  39.a77  >.  ) i/.'in  2.30/'' 

12.357  M . 3'TS  , 1 . 4 I ’ . ''■9>-.  9 . 3 / Q i 

l.000'4  1.093, .'^ndA 

I . 3''13r)  I _ ,3M,4  4 I , jy,4  p 

0.  0 0..5  ' 2 . I 'M  ) 9.'.17  ) 

3/.IM  36.66/  0.  I 3 3. ‘ 4 9 2.' 534 

13.023  12.9/1  >4.0  I 3.29  1 I . I ->2  ' 

] , mm  I . 000'4 .9  4330  

1 . 0000  I . 00'''  I 7.9'’8/  

!.0  .136  0)  .1.1  .5,3"4l  2.136 


i n 1/1  /0  >93:  .47 

1.191  3.1 
"I-:''’')  '4.:v 

n 1 

I-)  4 

A ;;t 





1 ( 

n 1 
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MAS  LI'K  PERFORMANCE  ASSESSMENT  - RAOIOS 


LAST  LASr  HR  LAST  24  HR  LAST  S-'  DAYS 
SCAN  MEAN  MEAN  OEY  MEAN  i)EV 

H'lA  EYEVOL-3. 770.4  -3.76S0  -5.4/67  0.0  -3.9024  .34784 

A RXSQH  0.0  0.0  1.000.-)  29.000 

HUA  EyEVOL-4. 41 00  -4.4050  -4.1050  0.0  -1.2/02  .24/02 

R RXSOH  0.0  0.0  1.0000  39.0'') 

HUA  LNK.AYL  1.0000  1.0000  I . 000.-1 . o;)  | I 5 

SBL  EYEVOL-3.7800  -3.3050  -3.9000  0.0  -3.7.337  .43502 

A RXSOH  0.0  0.0  0.0 20.000 

SRL  EYEVOL-3. 7000  -3.7000  -3.7953  0.0  -3.6915  .2  13'31 

B RXSOH  0.0  0.0  0.0  15.000  — 

SBL  LtNKAVL  1.0000  1.0000  I.000J "t.  009.3 


TIME  17  1 /0334:  ,1/1 
LAST  33  MTHS 
MEAN  OEM 

VLTS 





.7J-E 

^i_xs 

srr 



irr: 


3 


Ox^  ? 


10-005  LINK  performance  ASSESSMENT  - ri-4000 

LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS 
SCAN  MEAN  MEAN  OEV  MEAN  DEV 

HUA  FER  5.7E-16  3.3E-I7  2.4E-I0 5.5E-a 

A FERAVL  1.0000  1.0000  1.0000  1.0000  — ' 

CHFRM  0.0  2.0000  2.0000  3.8750  4.4704 

CH/SQH  0.0  0.0  1.0000  22.  m3 

CH/HIT  0.0  0.0  0.0  18.000  

HUA  FER  5.7E-I6  6.7E-I7  a.3E-l8 4.2E-I9 

S FERAVL  I . 0000  I . 0000  I . 0000  1 . 0000  

CHFRM  0.0  1.0000  2.0000  3.3750  3.9031 

CR/SOH  0.0  0.0  1.0000  18.000  

CR/HIT  0.0  0.0  0.0  9.0000  

SBL  FER  5.7E-I6  6.7E-17  9.7E-18 8.5E-7 

A FERAVL  1.0000  1.0000  1.0000  1.0000  

CHFRM  0.0  1.0000  0.0  1.6875  2.1130 

CR/SQH  0.0  0.0  0.0  7.0000  

CR/HIT  <d.(i  0.0  0.0  5.0000  

SBL  FER  3.0E-I0  I.7E-II  I.3E-11 I .3E-7 

B FERAVL  I . 0000  I . 0000  I . 0000  I . 0000  

CRFRM  0.0  1.0000  0,0  1.5000  1.8708 

CR/SOH  0.0  0.0  0.0  6.0000 

CR/HIT  0.0  0.0  0.0  3.000'0 


time  171/0035113 
LAST  30  MTHS 
MEAN  OEV 

RXE 

STE 

^XE 

HTE 

.XX  E 

xxe 

XTE 

XTE 

RTE 

RTE 

rXE 

RXE 

XXE 

RXE 

XXE 

XXE 

i<XE 

RTE 

XFE 
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■I'lH  voi.'-/,  v;  1 - ( I-  I M tyi/v) . 


[MI ;:  A , 

io.  1/01.13  c J'l  A 1 ri  Ai.  ,±  ..HAM  iry  Ar  ‘ 

01  TljMI  + 1‘5  if'.-i  o lo.s  15.7  15. ,M  !/!.>  n.iA  15.-)  ■}  |r5/i-  i7 

02  riiV3l+l.?  12.0  'M  10. ->  12.0  12.1  11.1  M.a  12.0  i I'-.O/iM/ 

1J  rM0M>+!'>  '1.05  o '■.■’5  5.  M l./O  'J.50  .(.06  1 loO/  ; ), 

-14  flAM-loi-y,  -5.'!'!  n _5..1M  -‘■,.7'  -o.  1 -A.  0 , -A. AO  -.A.O.j  1 I.?/)-'.'./ 

15  ?Anf-|+7,}  13.,;  r;  22.4  'O.t  7-1.:  77.,;  53.  j -1  <::y, 

1A  ,<a:'I(>-2-)  -19.0  o -H.O  -I?.'’  -Oy.l  - I.)  -7,7. i1  -10. o .!  I'-.O/JP,)/ 


10- 

11,16 

’IAIMTv'NA'ICE  VOLTA  Ii'0 

- SOI 

1 

I-IE 

71  /. 10271 

NO 

. lO^AlE 

VOLTS 

c 

riH 

A.  1 

C0 

AL 

.11 

•15  A ’4 

DEV 

lorn  M 
OATE 

II 

n 001+15 

15.1 

0 

16.5 

15.7 

15.0 

14.2 

13.5 

15.  1 

0 

1 53/0-'  1 1 

42 

n, VO  1 + 12 

12.3 

0 

n.2 

12.6 

12.  4 

II. 1 

1 0.8 

12.3 

} 

15  3/10  1 1 

03 

T14'0(1^+5 

4.95 

n 

5.50 

5.25 

5.  ^0 

4.75 

4.5-0 

4.95 

0 

15  3/  ' 11 1 

04 

Tl  4000-6 

-6 . 05 

-5.-10 

-5 . / 1 

-6. 00 

-6.3  1 

-6.05 

0 

15  3/  y,i  I 1 

05 

IJA0IO+24 

24.'! 

0 

26.-1 

25.2 

2-1.0 

22.8 

21.6 

24. .1 

0 

1 5 3/0'J  I 1 

16 

2AniO-23 

-2e;.  1 

0 

-1  J.  4 

-19.0 

-21.0 

-21  . 1 

-22.0 

-20.  1 

0 

I5  3/..K’  1 1 

296 


tJX  3.i 
.1 


OYI  'I'l 


n .HI 


.Af  < 

• 

• 

• 

.A  n < 

^S-2 

,MTro  A 

.111/  Si 
\ 

R 

:Y|(^4 


HUA 


SRL 


SYSTEM  OV^^CV  ! 


A I < 


1/  I / . <.16:  I 


i I .M! 


r>-LEM  iTt/ 


io-00d 


. ||WI1 1 II  -v  I 


*?<>  O"**^  *'7 


I 


STATUS 

PAtM.(f-:TEH 


SW  MAJOR 
St^  MINOR 
MAJO'.i 
TX  IN  SVC 
RX  IN  SVC 
''A  I NT 
PER 
CRFRM 


LINK  STATUS 

...ri-4rwo 

HU A SJL 


A 

A 


A 

A 


,RE- 

* 


■6  R 


< I .up-/ 


HER  COR  6.74S6  R.NO  OATA 


TlUr  171/ii' -7;  Jl 


H'lA 

S J. 

TV  PROP 

n PROP 

TX  IN  SVC 

. ' 

RX  IN  SVC 

\ 

^ * 

1MNT 

rX  50UELC  -; 

RSL  'XAROI  '' 

p-j . 

. P7  . ' i 

EYE  MROIM 

1 P . M R 

. 12.  -'14 

-YE  A iPL 

-S.:'3P>^7 

.-  i.  '-'  .77 

EYE  HITS 

A . v'a 

. 1 

OCR  PER 

2. ?E-I P 

. p....  -n 

OACE  1 

■^7  77 

MAC-3-01-li6  SYSTEM  ()VERs^I::W  TI’^E  17I/03S4jSo 


RADTO  A 

HUA 

• 

SSL 

* 

B 

• 

• 

MUX  SW 

• Ro 

• 

A 

.AS< 

• 

B 

.Al< 

• 

CYI04 

• 

• 

• 

« 

• 

1 rtBl 

• 

. Ak)  1 < 

• 

• 

• 

• 

• 

• 

lELEMETRY. 


SITE 


2 

I. 

INiC 

M.AHM 

SW  MAJO> 

1'  1 

iJA 

- • Of.; 

SW  MINOR 

★ 

TMUS 

MAJO.R 

TX  IN  SVC 

\ 

RX  IN  SVC 

ri 

>A  7 '.METER 

MAI  NT 

PER 

^ . / ^-6 

R.<  1 

CRFRM 

* 

• 

B R C ;R 

7.7018 

R.NO 

['  1 i 

TI  Mf 

1 ( 1 / j;5G7  s 5 1 
ADI  0 

SBL 

TX  PROB 

RX  PROB 

H lA 

SI  L. 

A 

TX  IN  SVC 

A 

. A 

A 

RX  IN  SVC 
MAI  NT 

A 

A 

0E-7 

RX  SOUELCH 
RSL  margin 

33.524 

. 38.2  00 

EYE  MARGIN 

13.360 

. 12.637 

DATA 

EYE  AMPL 

-8.8065 

.-8.9677 

EYE  HITS 

0.0 

. 0.0 

DFR  PER 

1 .6E-I3 

. 4.0F-I3 
PAGE  1 

299 


i , 
f I 


■ i 

' i 


I ' 


I ■ 


\S-2 

-AHM 

STATirS 

PARAMETER 


\\'3 


SW  MAJOR 


^tr  ^ cr«c^  T y 


,1UA 


LI'NIfC  STATUS 

TI-4OC10 

SRL 


f<UA 


RAM')  A 
U 

TJX  Si 
A 

■3 

CYJ'M 


ri  jni 


,{<> 

A3< 


r.;  PROR 


TIME  r/l/JJ'-,  J: 

raph) 

HUA  SsL 


S7I  MINOR 
MAJOR 

★ 

• 

« 

RX  PROB 

TX  IN  SYC 

A 

A 

rx  IM  SVC 

A 

A 

RX  IN  SVC 
MAI  NT 

PER 

CRFRM 

R 

<1 . ;e-7 

. A 

!<l  .'JE-? 

• 

RX'  IN  SVC 
.iA  [NT 

RX  SOIIELCH 
RSL  MA.iCIH 
EYE  lAR^IR 

A 

R3.3R-1 

I 3.3'^  ) 

3H.X 

I 2. XR7 

«ER  COR 

MO  OATA 

;MO  JATA 

EVE  A'lPL 

EVE  :i[TS 
or-XR  i’.ieR 

-B.3.)63 

J.  ) 

I .6E-I 3 

-3, 067/ 

'1.  )E-1 

SRI. 


3YST.:’-'  or'.;/! 


1 P'E  171/-;)  I 


f3L3’'ETRY 


r 


f 

‘ 


I 


1 


[ 


There  were  also  hardware  changes  made  to  the  BEM  Active  Coupler 
(BAG)  and  to  the  BEM  itself  during  the  field  test  phase.  The 
gain  of  the  BAG  was  originally  designed  to  accommodate  a base- 
band composite  RMS  level  of  -7  dBm  (determined  during  an  early 
site  survey)  so  as  to  provide  a nominal  0.309  volt  RMS  to  the 
BEI'd  input  circuits.  A 100  ohm  potentiometer  was  used  to  adjust 
for  slight  variations  around  the  -7  dBm  level.  When  the  field 
tests  began,  however,  it  was  noted  that  the  baseband  level  was 
set  in  the  receiver  to  -9  dBm.  The  100  ohm  potentiometer  was, 
therefore,  changed  to  500  ohms  to  provide  a wider  range  of  gain 
adjust. 


Further  changes  were  made  to  the  BAG  and  to  the  BEM  to  assure  com- 
patibility of  the  BEM  with  the  DR8A  baseband  monitor  point.  Fol- 
lowing are  those  changes  and  the  reasons  for  them; 


Unit  Change 

BAG  Input  resistance  from 

75  ohms  to  560  ohms 


BEM  Xtal  frequency  in  Receive 

Input  Unit  from  12.5533 
MHz  to  6.2765  MHz;  tuning 
coil  from  7 - 14  uH  to 
14  - 28  yH 

BEM  Output  filter  added  to 

Dispersion  Voltage  out- 
put to  MAC 


BEM  Voltage  divider  which 

sets  threshold  window 
for  Hits  changed  to 
effectively  narrow 
the  window. 


Reason 

Obtain  the  correct  input 
voltage  level  to  the  BAG 
amplifier. 

Input  to  BEM  is  either  the 
in-phase  or  quadrature  signal 
from  DRHA  which  is  6.3  MHz 


Smooth  cut  (average)  disper- 
sion voltage  changes  due  to 
PLL  lock-up  state  changes  in 
demodulator  of  DR8A 

To  maintain  the  same  relative 
Hit  count  under  similar  RSL 
conditions.  Since  system  had 
higher  BER  with  DRbA  and  also 
more  hits,  the  Hit  window  was 
narrowed  such  that  amber  and 
red  thresholds  related  to 
nominal  DR8A  operation  as 
they  did  for  nominal  AN/FRC- 
162  operation. 


As  a supplement  to  the  Validation  tests  and  System  Simulation 
Scenarios  which  were  conducted  during  field  tests,  additional  data 
was  collected  to  show  correlation  of  BEM  derived  bit  error  rate 
(BER)  with  that  measured  using  a BER  tester.  This  was  done  when 
the  AN/FRC-162  radio  was  being  used  and  again  later  when  the  DR8A 
radio  was  in  service.  This  data,  shown  in  Tables  6-4  and  6-5 
indicates  correlation  well  within  one  order  of  magnitude  which  was 
the  design  goal  for  the  BEM.  Table  6-6  presents  data  that  was  taken 
during  in-plant  tests  of  the  BEM,  and  is  included  here  to  show 
correlation  down  to  a BER  in  the  order  of  10"^. 
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TABLE  6-4.  BEM  DER  BER  VERSUS  MEASURED  BER,  AN/FRC-162 


DER 

BER 

BER  (Meas) 

RSL  (dBm 

7,3  X 

10-13 

<10-8 

-37 

1.7  X 

10-12 

<10"® 

-46 

2.0  X 

10-12 

<10-8 

-5  7 

1.4  X 

10-11 

<10-8 

-62 

9.3  X 

10-10 

<10-® 

-68 

2.1  X 

10-9 

<10-8 

-70 

2.6  X 

lO-'^ 

9.0  X 10"® 

-72 

1.3  X 

10“® 

3.0  X 10-® 

-73 

3.9  X 

10"^ 

2.7  X 10-^ 

-74 

2.0  X 

10"^ 

1.3  X 10"^ 

-75 

4.9  X 

10-4 

5.3  X 10-4 

-76 

9.4  X 

10-4 

1.6  X 10-2 

-77 

I I 
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TABLE  6-5.  BEM  DER  BER  VERSUS  MEASURED  BER,  DR8A 


DER 

BER 

BER  (Meas) 

RSL  (dBm 

3.1  X 

10-10 

<10-8 

-75 

1.4  X 

10-9 

<10-8 

-80 

2.8  X 

10-9 

<10-8 

-82 

6.9  X 

10-9 

3.0  X 10-8 

-84 

1.3  X 

10-8 

4.0  X 10-8 

-85 

3.0  X 

10-8 

6.0  X 10-8 

-86 

4.0  X 

10-8 

1.2  X 10-7 

-87 

1.9  X 

10-7 

4.6  X 10-7 

-88 

7.4  X 

10-7 

1.3  X 10-6 

-89 

5.0  X 

10-6 

5.0  X 10“6 

-90 

5.4  X 

10-8 

1.3  X 10-8 

-91 

2.7  X 

10-4 

4.5  X 10-5 

-92 

9.6  X 

10-4 

2.0  X 10-4 

-93 

TABLE  6-6.  BEM  DER  BER  VERSUS 
MEASURED  BER,  LABORATORY 

DER  BER  BER  (Meas) 


7.8 

X 

10-11 

7.5 

X 

10-10 

2.0 

X 

10-10 

6.1 

X 

10-10 

7.8 

X 

10-5 

8.0 

X 

10-5 

1.3 

X 

10-7 

6.6 

X 

10-8 

6.6 

X 

10-6 

5.1 

X 

10-8 

4.3 

X 

10-8 

3.8 

X 

10-8 

5.7 

X 

10-4 

5.3 

X 

10-4 
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6.1.4 


The  DATEC  Capability  to  Accomplish  Sudden  Service  Failure 
Sensing  (SSFSS) , Omnistratametric  Monitoring,  and  Nodal 
Control  Monitoring 

The  SSFSS  function  was  fully  validated  by  Appendix  A Procedures 
during  the  validation  phase  of  field  tests  (refer  to  Section  II, 
of  the  Field  and  Evaluation  Report) . If  a major  alarm  signifying 
loss  of  service  occurs,  it  is  sensed  and  displayed  on  the  Alarm 
Scanner  at  the  site  and  at  the  nodal  control  Alarm  Display  within 
four  seconds.  The  top  or  primary  CRT  display  for  major  alarm  moni- 
toring is  the  System  Overview  page,  which  is  the  "home"  or  starting 
position  for  nodal  control  monitoring.  Within  30  seconds  after 
occurrence,  a major  alarm  will  be  displayed  on  the  System  Overview; 
the  highest  alarm  (in  terms  of  the  communication  system  hierarchy) 
at  a particular  site  will  be  blinking.  Omnistratametric  monitoring 
is  available  at  the  System  Overview  in  the  form  of  hard  equipment 
alarms  and  parameter  alarms,  and  expands  into  the  lower  display 
pages  (Link  Status,  Link  P.A.  and  Maintenance  Voltages)  where  key 
parameters  from  all  levels  of  the  communication  system  are  -alarmed 
and  trended.  Section  II  of  the  field  test  report  deals  with  the 
quantitative  aspects  of  this  subject.  The  following  examples — 
excerpts  from  the  System  Simulation  Scenarios — were  chosen  to 
illustrate  the  feasibility  of  nodal  control  and  the  effectiveness 
of  omnistratametric  monitoring. 

The  best  example  to  illustrate  complete  monitoring  through  all 
levels  of  the  communication  system  is  a scenario  involving  problems 
at  all  levels.  Appendix  EE  was  intended  to  test  DATEC 's  effective- 
ness as  a tool  in  recognizing  and  isolating  multiple,  unrelated 
failures.  Note  that  the  problems  were  first  observed  at  the  System 
Overview  level  and  then  traced  dfjwnward  through  the  lower  tier  dis- 
plays to  their  source.  In  a particular  example,  the  scenario  con- 
ducted on  21  June  1977,  a total  of  4 separate,  unrelated  problems 
were  identified  and  isolated  in  a period  of  approximately  20 
minutes. 

Another  scenario  which  presented  a wide  range  of  problems  for  the 
Tech  Controller  to  solve  was  Appendix  FF.  The  tech  controller 
accurately  notes  in  the  scenario  on  20  June  1977  that  he  could  not 
have  isolated  all  the  faults  using  the  System  Overview;  however, 
it  will  be  noted  that  this  display  was  frequently  used  as  a starting 
point  in  problem  isolation  and  presented  a good  overall  picture  of 
the  link's  operational  status  at  any  given  time  as  the  scenario 
progressed.  It  proved  useful,  then,  in  the  process  of  nodal  control. 

6.1.5  The  DATEC  Performance  in  Both  the  Active  Scan  and  the 
Special  Request  Modes  of  Operation 

In  addition  to  the  active  or  normal  scan  mode  of  operation,  there 
are  two  other  modes  that  can  be  entered  via  operator  interaction. 
These  are  Monitor  Immediate  and  Self-Test. 
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DATEC  SYSTEM  EVALUATION  WORKSHEET  21  June  77  , Pg  # 5 
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caused  by  low  eye  margin, /cs 

Ma  int  advise  bad  Tx  channel  card  at  HUA  and  was 
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Pisplays  deemed  useful 
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2.  Link  Status,  Pg  ^ 1 

3.  T.ink  Performance,  H 1 
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OBSERVANCE  (key  points  only) 


Systems  again  Green, . .////RR 

Overview  indicates  problems  with  "A”  radio  at 
SBL,  "F*  mux  at  SEL,  and  also  shows  both  radios 
at  HUA  amber, , .Displays  Indicate  that  the 
n-UOOO  is  Red.. ///HR 

Requested  maint  at  SBL,  switch  to  their  "A" 
mux  (to  restore  service ),,,///fel 

A gain  requested  maint  at  SBL  switch  to  their 
"A"  mux... not  done  as  yet.... They  advsd  that 
they  had  blown  fuse  in  "B"  mux,  causing  this  to 
go  red... They  replaced  same.... 

Requested  SBL  check  their  "A"  Xmittr  as  display 
shows  it  bad,,.Also  requested  they  check  output 
power  on  "P”  xmttr,  as  our  RSL  is  low... They 
advsd  they  back  on  "A”  mux  ATT, ,.////RR 

SBL  maint  advsd  of  brkn  wire  on  the  "A"  Xmttr 
and  they  repaired  same,,  and  placed  the  "A" 

Xmttr  on  the  air.,,///RR 

Requested  SBL  checker  their  antenna  alignment 
due  to  low  RSL'S  on  both  at  HDA,  and  on  "B"  a t 

SBL They  also  advsd  tha  t the  "B"  xmttr 

had  output  pwr  problem,  vrhich  they  corrected,,/ 

Maint  advsd  no  problem  with  antenna's... Showing 
RED  Flag  on  the  TlViBl,  here  and*  at  SBL,  .Request 
both  HUA  and  SBL  place  the  HWBL  in  loop  to  chker 
out,.///RR 

Maint  advs  both  TlWBl  loops  good. .. Requested  the^ 
check  chnl  cards  on  the  TlUOOO  for  the  TlWBl  chrL,,//RR 

Chnls  on  TII4OOO  at  HUA  good,  requested  SBL  chk  h 
chnls,,.////RR 
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20/20  June  77 


SBL  maint  advs  he  had  bad  recv  chnl  on  his  'II-I4O 
replaced  card,., ////Also,  ATT  requested  HUA  main 
check  the  "A"  recvr  as  still  showing  low  RSL,./4/RR 


21/20  June  77 


Maint  advsd  of  bad  IF  in  "A"  recvr  at  HUA,  repai|red  same 
and  back  on  line..////RR 

Systems  all  clear  and  preen. , ,////RR 
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DAIE  Txi<iE 


Host  useful  displays.,.. 

1.  LS,  Pg  1 

2.  LP,  Pg  ii*  1 

13.  LS,  Pg  # 2 


NOTE;  A Ithough  the  overview  was  useful  in 
initially  showing  there  were  problems,  I don't 
feel  I could  have  isolated  these  problems  by 
just  using  the  OverView, . .////RR 
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The  Monitor  Immediate  mode  was  implemented  just  prior  to  field 
tests  and  replaced  another  similar  mode  called  Temporary  Scan, 
which  was  in  use  during  in-plant  tests  at  Honeywell.  This  mode 
features  an  abbreviated  scan  which  monitors  only  those  parameters 
selected  by  the  operator  in  the  nodal  command  statement  entered 
via  the  keyboard.  Proper  operation  of  this  mode  was  verified  by 
the  validation  test  procedures  of  Appendix  B of  the  Field  Test 
Plan  and  Procedures.  During  System  Simulation  Scenarios,  it 
proved  to  be  a very  effective  and  time-saving  tool  which  the  tech 
controllers  used  extensively.  It  was  very  useful  in  verifying 
hard  communication  system  failures  as  opposed  to  momentary  tran- 
sients which  might  have  appeared  on  the  CRT  display  during  normal 
scanning.  For  a radio  parameter  derived  from  the  Baseband  Eye 
Monitor,  it  would  take  between  7 and  8 minutes  for  such  a condi- 
tion to  clear.  In  the  Monitor  Immediate  mode,  eye  parameters  can 
be  rescanned  in  a matter  of  seconds. 

Appendix  N,  14  June  1977,  simulating  malalignment  of  both  antennas 
at  Sibyl,  serves  as  one  example  of  the  usefulness  of  this  mode. 
Observing  Link  P.A.,  Page  1,  while  in  Monitor  Immediate,  gave  the 
Tech  Controller  an  almost  real-time  picture  of  the  problem. 

Another  example  of  use  of  the  Monitor  Immediate  mode  was  illustrated 
during  conduction  of  an  Appendix  U scenario  on  8 June  1977.  In  this 
case  the  parameters  being  monitored  (RSL  Margin  and  Eye  Margin) , 
were  not  the  source  of  the  problem;  however,  by  being  able  to  use 
Monitor  Immediate  mode  and  get  quick  updates,  the  tech  controller 
was  able  to  determine  this  without  having  to  wait  for  the  normal 
scan  to  update  the  parameters. 

Use  of  the  Self-TEst  mode  was  not  written  into  the  Field  Test  Plan/ 
Procedures  document.  This  was  an  oversight.  This  mode  of  opera- 
tion, however,  was  put  to  use  several  times  during  the  field  test 
phase  of  the  program.  In  this  mode,  the  MAC,  EPUT,  or  BEM  units 
may  be  individually  addressed  while  in  Operator  Interaction  and 
commanded  to  enter  the  self-test  mode.  The  unit  is  caused  to  act 
upon  stimuli  generated  internally  in  place  of  active  data  input, 
and  to  output  a known  result.  The  unit  is  then  queried  by  the 
nodal  control  software  and  caused  to  transmit  its  data  in  the  same 
manner  as  it  would  during  a normal  scan.  The  results — GO  or  NO  GO — 
are  then  displayed  on  the  CRT  display. 

Although  there  were  no  tests  written  into  the  Test  Plan/Procedures 
dociiment  to  demonstrate  the  Self-Test  mode,  there  are  nevertheless 
entries  made  on  the  DATEC  System  Evaluation  Worksheets  by  the  tech 
controllers  and  also  Hardware  Log  entries  which  document  use  of 
this  mode.  The  examples  chosen  in  this  instance  involves  test  of 
the  MAC  unit  at  Site  Sibyl  which  did  not  respond  properly  during 
the  Normal  Scan  mode  at  the  start  of  operations  on  24  June.  The 
DATEC  System  Evaluation  Worksheets  and  Logbook  entries  indicating 
this  are  shown  on  pages  337,  338  and  339. 
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equal izei  and  xF  in  the  A and  B receivers 
at  both  lilM  and  S)3L.  Cf^ec 

hoH^  TV  a»*J  A 

or  fiByL) 

Transmit  Antenna  Only  at  Sibyl 

N2.  Insert  lOdB  of  attenuation  between 

equalizer  and  IF  in  the  A and  B receivers 
at  HUA  and  the  B ^^eceiver  only  at  SBL. 

N3.  Restore  equipment  to  baseline  configuration 

CONDUCTED  BY  /^,  f yfi^VUl^^d  C l4'l7 

OBSERVED  BY 

loA-n 

1 

i 

322 


DATEC  SYSTEM  EVALUATION  WORKSHEET 


IPRINTOUT  REF  (ATTACH)  I DATE 


OBSERVANCE  (key  points  only) 


All  sjisteins  green  ./cs 

Degraded  RSLs  at  SBL  on  both  radios...  Request  ma  Lnt  ^ 

switch  to  "ff*  Tx  at  HUA./cs  ' 

RSLs  at  HUA  a re  also  low...  Fade  seems  independe  it 
ot  TXs...  HUA  going  back  to  "A"  lic../cs 

atsy  wxrj(siixriia«  • iiiXMmaiifjssiisMjiixar : 
iKHixaaj^kxiai^iHiv  X 

I Request  raaint  look  into  problem  of  low  RSL...  ia/iu  Tci/Y^  ^ 

they  advise  that  SBL  was  aligning  both  antennas  a ; ' 

the  same  time.,  request  that  they  leave  the  anten  las 
alone,  ./cs 

Problem  cleared  . 


Problem  isolated  to  antenna  alignment  at  SBL, 

Disolays  deemed  most  useful... 

ID 

1)  LS. page  1 

2)  LP  page  1 (MI  was  useful  for  fast  update  of 

RSLs) 


TECH  CONTROLLER 


OBSERVED  BY 


77 


'’T6 

LI'PC  ST  AT  IS 

ill'-  1 

■V/l  . : i:  1 

r 1 

n 

"to 

IN  A S IL 

N'lA 

S.-.L 

ALA.;  A 

S.V  MAJOri 

r njOP, 

Si  MI NOP 
.’lA.JO:; 

.<•' 

srAL^is  • 

TX  II!  SVC 

A . A 

r,-;  IN  SVC 

A 

, 

kX  I'l  SVC 

A . A 

.N’'  in  SVC 

A 

MAIilV 

lAIlT 

PAPA’<HT2P 

FE:? 

<l . !h-/  . <1 .OF-; 

NX  SONFLC' 

CPFP'l 

N-.L  /Artor: 

3 1. 77o 

. 37. i PI 

FVP 

1 3.331 

. 12, -.PA 

C()^ 

rio  OATA  .No  DATA 

ivv:  AMPL 

-3.8A6P 

.-'3.  J3cp 

LY'I  NITS 

1.  ■■ 

. . AS  7 33 

D'-,-;  HFW 

1.41-14 

. 3.31-13 

I 


LINK  STATUS 

TIME 

165/1 J48t43 

XI -4  41^0 

HAoro. 

IIUA  SriL 

H'lA 

SUL 

ALAHM 

S7I  MAJOR 

rx  OKOR 

S-.I  MINOR 
MAJ()r< 

RX  PROS 

STATUS 

TX  IN  SVC 

A . A 

TX  IN  SVC 

A 

, A 

RX  IN  SVC 

A . A 

RX  IN  SVC 

A 

. A 

MAI  NT 

MAI  NT 

• 

PARAMETER 

PER 

<l.DE-7  .<l.'3E-7 

RX  SOIIELCH 

• 

CRFRM 

RSL  MARC  IN 

3.A.Sb9 

. 27.4S5  A 

EYE  .MARCIN 

13.597 

. 12.2  33 

PER  COR 

NO  DATA  .NO  OATA 

EYE  AMPL 

-8.8068 

.-8.9677 

EYE  HITS 

J.0 

. 0.  ) 

DPR  PER 

1 . 2E- 1 3 

. 7,3E-I3 
PAGE  1 

324 


Ut/iui-L 


LINK  PHRH(W‘^ANCE  ASSESSMENT  - RADIOS 
LASr  HR  LAST  24  HR  LAST  it-'  DAYS 

MEAN  MEAN  OEV  MEAN  ')GV 

3e).843  3!9.  102  1.0384  27.695  6.6582 

13.467  12.877  1.0429  11.058  3.4363 

1.0000  1.0000  .94172  

1.0000  1.0000  .03539  

0.0  5.2767  17.098  18.384  46.063 

30.004  25.750  7.3045  29.804  2.3211 

5.9534  6.6790  3.1434  7.7781  2.'’-i2.. 

1.0000  .1.9966  0.0038 

1 . 0040  1 . 000  1 0 . 9955 

0.0  8.2610  21. '’■)3  4.060.3  4.8525 

34.232  38.813  1 ..3072  33.153  1.3833 

13.281  13.459  .85297  13.175  .5338-4 

1 . 0000  1 , 0000 1 . 000.) 

1.0000  1.000:1 1.9985  

..417,33  16.238  51.564  2.\326  3,5727 

31.252  34.067  .85813  33.564  1,313,. 

12.300  I.3.306  .83560  12.925  1 . 1 c )o 

1.0000  1.000)  1.000.) 

1.0000  1.000) 4.00;i4 

0.0  . 4 381/  .,93112  .7/62'/  2.4187 


10-005 

LAST 

SCAN 

HDA  .RSLMAR  30.889 
A EYEMAR  13.597 
RSLAVL  1 . 0000 
EYEAVL  1.0000 
EYEHIT  0.0 
HU A RSLMAR  28.058 
B EYEMAR  5.9534 
RSLAVL  I . 0000 
EYEAVL  I . 0000 
EYEHIT  0.0 
SBL  RSLMAR  27. 4^.5 
A EYEMAR  12.233 
RSLAVL  1.0004 
EYEAVL  I . 0000 
EYEHIT  0.0 
SBL  RSLMAR  24.083 
B EYEMAR  12.  BO) 
RSLAVL  I . 0000 
EYEAVL  1.0000 
EYEHIT  0.0 


TIME  I65/I  )49i47 
LAST  30  MfHS 
MEAN  OEV 
OB 

-)  4 






LINK  PERFOR.UNCE  ASSESSMENT  - R'OtoS 
LAST  HR  LAST  24  Hi<  LAST  3.  DAYS 

MEAN  MEAN  OEV  /(LAN  'ILV 

30.34,3  34.102  1,0384  27.605  6.6582 

13.467  12.877  1.0429  1 1 .M5a  3.4363 

1.0000  1.000)  .94172  

1 . 0007)  1 . 000 ) . 035.00 

0.0  5.2/67  l/.'OS  18,3(4  46.963 

30.004  25. /5  4 7.3/45  29.  .-JO  9.32  11 

5.9534  6.6790  /.//81  . 1:? 

1.0000  0.9066  0.O‘'33 

l.,00OO  1 . 0/i-;4 1.00  85 

0.0  8.261.0  21.003  4..i608  4 . 8 2-.i 

34.232  ,33. .913  1.3, '72  3-!.  158  1.3i93 

12.804  13.45  9 .8520  7 1.3.175  .5  33  81 

1.0000  1.0000  l..-!'’0-i 

1 . 0000  1 . 0000  0. 9965  

.01387  16.238  51.564  2.3326  3. '72/ 

31.252  34.067  .85313  33,564  1.  31,3.^ 

12.800  1.3.396  . 83560  12.925  1.13  00 

1 . 0000  1 . 0004 1 ..VO) 

I . 0000  1 . 7)00  4 0 . '■'O34 

0.0  .0881/  .93119  .7/699  2.418/ 


tic:  I 6'- /I  )5I 

LAST  .3.)  .IT  IS 
'9  an  .0.:v 


MAC- I -01-02 

LAST 

SCAN 

HU A RSLMAR  21.109 
A EYEMAR  13.597 
RSLAVL  I . 000.0 
EYEAVL  I . 0000 
EYEHIT  0,0 

HUA  RSLMAR  18.458 
B EYEMAR  5.9534 
RSLAVL  1.0000 
EYEAVL  1.000.) 
EYEHIT  ■0.,4 

SBL  RSLMAR  2/. 455 
A 5Y.EMAR  10.809 
RSLAVL  1.0000 
EYEAVL  l.00'0) 
EYEHIT  0.0 

SBL  RSLMAR  24,083 
EYEMAR  12,800 
RSLAVL  I .0000 
EYEAVL  1.0000 
EYEHIT  0.  ) 


1 


. _ 

OnTF 

•y') ;/:? 

Ul.  IriKtaVi  tho  I'rarr.c’  Bit  Errcr  Conerc. tor  (FBEG) 

i-f-y? 

i 

bGtwr.'en  tho  radio  and  Tj-sOOO  in  the  base- 

band  input  line  at.  SLL. 

U2.  Vj.i.th  the  selc'jtOi  r’.’itch  of  the  FBEG  set  to 

c-i-n 

UAR-IOV,  iriO’ir'!''tarI  ; / dcprocs  the  pushbutton 

switch  seveTil  tiirf  5 O-t)  . Repeat  this 

oporatio'!  at  a rate  of  apprc;:iamtc 2 y once 

1 

every  5 ~4inv.iLes.  hecovci  tiie  tine  vh'^n  each 

operation  is  po.rforrr.ed. 

Perturbation  No.  1 

II  "2 

» "3 

II  II  * 

^?95Z. 

tl  II  ^ 

" "6 

19  iO 

II  w 

ICt^ 

« **8 

ioZS 

II  It  ^ 

1C  >0 

I.  1.  IQ 

luO 

/I 

iv^i, 

ft 

ion 

03.  When  test  is  con>pleted,  restore  equipment  to 

L k-ll 

1 

baseline  configuration. 

0?  0 / / 

/f 

,o4i' 

/c4k 

C0:;0UCTED  3Y  ^'/'77 

OBSERVED  DY  
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DiMEC  SYSTEM  EVAEUATj-ON  WC.-.ivSliKET  g June.  77  Pg  # 1 


OPSERVANCE  (key  points  only) PRINTOUT  PEF  fAITJ-CR)  P7iTS 

Starting  8 June  77,  with  systems  green,  and  data  l-U/8  June  77  6/8 

attached. .. ////RR 

ST  display  shows  Amber  in-service  for  the  MUX  5/8  June  77  6/8 

at  SBL. . .Isolating  problem  ATT. . ./////RR 

Link  Status  display  shows  FER  Amber  and  HER  COR  5/8  June  77  6/8 

Red  at  SBL.../PH  6/8  June  77 

After  accessing  the  system  statistics  for  SBL.  7/8  June  77  6/8 

found  RSL  Margin  droppped  5 db.  Eye  margin  dropp 
1 db  over  the  last  hour. .../PH 

Mux  amber  cleared  and  TlWBl  at  SBL  in  afcber  att. 

Still  trying  to  Isolate  pblm. ../ph 

Still  trying  to  isolate  cause  of  RSL  and  Eye 
Margin  drop. .Watching  RSL/feye  data  on  Monitor 
Immddiate,  slowly  dropping. . ./ph 

Both  Tl-liOOO  and  TlWBl  alarms  have  cleared  off 
the  system  overview,  but  FFR  is  still  high  and 
listed  in  the  Amber  zone  on  the  Link  Status  disp 
alio  the  BER  COR  is  still  in  the  Red  zone.  Suspe 
problem  is  at  SBL  but  have  not  isoltaed  as  yet./ 

Requested  SBL  Maint  switch  Mux  to  the  "B"  rcvr. 

This  cleared  the  Amber  and  Red  off  the  SBL 
Sux  and  the  Link  Status  Display. /ph 

S^L  Changed  out  Rev  unit  card  on  the  Tl-4000  Mux 
and  Switched  back  to  the  "a"  mu*./ph 

Problem  cleared  and  logged  as  a bad  RCV  Card  in 
Tl-lOOO  Mux  at  SBL,  replaced. . ./ph 


TECH  CONTROLLER 
OBSERVED  BY 


PRINTOUT  PrF  fATTJ.CH) 

D7iTE 

l-U/8  June  77 

6/8 

1 

5/8  June  77 

6/8 

5/8  June  77 

6/8 

6/8  June  77 

7/8  June  77 
d 

6/8 

8/8  June  77 

6/8 

6/8 

9/8  June  77 

6/8 

ay, 

t 

h 

6/8 

6/8 

he 

6/8 

i 
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1 

1 i 

1 

I 

1 

A 

H 

fix  sw 

\ 

CYIM 


8 CTu^  7 ? 


sai. 


SYSTEM  ()V!i:.iYIJ-| 


rnr  l'■)'5/l')■>?I : i/ 


TI  iJRI 


TPLEMFTTiiY. 

SITE 


AS-2 

LINK  STATUS 

TIME  1 

50/09221 

NO  RESPONSE. 

Tl 

-4D013 

R*nffi 

HUA 

SBL 

HUA 

saL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

SW  MINOR 

• 

RX  PROB 

MAJOR 

• 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

A 

MAI  NT 

• 

MAI  NT 

PARAMETER 

PER 

< 1 . PIE-7 

.<1 .0E-/ 

RX  SOUELCH 

CRFHM 

• 

RSL  MARGIN 

34.133 

39.500 

EYE  margin 

11.562 

14.660 

BEH  COR 

NO  DATA 

•NO  DATA 

EYE  AMPL 

-8.8.?)65 

-8.967/ 

EYE  HITS 

0.«i 

0.3 

DER  BER 

1 .7E-I2 

2.5E-I 

PAGE  I 
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p >7 

LINK  STATUS 

TIME  150/(092  4114 

• • 

....CY- 

104 

TMBl 

HUA 

S3L 

HUA  SSL 

ALARM 

SERVICE 

• 

• 

OFFICE 

• 

REMOTE 

• 

• 

• 

• 

• 

• 

STATUS 

MAINT 

• 

• 

• 

MA I NT  ! 

PARAMETER 

CHAMNEL 

• 

• 

FER  <l.(0E-6  !<1.0E-6 

• 

Hl.FRAME 

SITE 

ENTRY 

• 

• 

ALARMS 

FIRE 

• 

AC  PWH 

• 

BATTERY 

• 

W.A.  PR 

• 

H.G.  HV 

1 

1 

FL(X)D 

PAGE  2 

10-005 

LINK 

performance  assessment 

- RAOIOS  TIMF:  150/',)9:>5i59 

LAST  LAST  HR 

LAST 

24  HR 

LAST 

3.)  HAYS  LAST  30  MTHS 

SCAN  MEAN 

MEAN 

0EV 

MEAN 

•)EV  M24M  ,01£V 

HUA  RSLMAR 

34.133  2.9833 

6.7219 

1 1 .491 

29.652 

.21336  D8 

A EYEMAR 

1 1 .562  -7.2484 

1 .6522 

6.7311 

1 0.089 

2.  3534  0B 

RSLAYL 

1 . 0000  . 2 0000 

.42642 

1 . 000^ 



EYEAVL 

t.0000  .25000 

.43066 

1 . 000.) 

R41-p: 

EYEHIT 

0.0  227.56 

165.38 

115.41 

. -0  4 1 1 2 

.04319  /SC 

HUA  RSLMAR 

34.718  34.459 

32.274 

1.9129 

3 '.234 

2.0P0-) 03 

» EYEMAR 

10.462  10.462 

1 4.210 

2.2531 

5.5974 

2.3209  00 

R3LAVL 

1.0000  |.'/)00(;i 

. 09245 

.98505 

;}4TF; 

EYEAYL 

1 . 0000  1 . 0000 

1 . 0'4"i4 

0.0971 

^AT- 

EYEHIT 

0.4  0.0 

2.6006 

1 1 .336 

4.5383 

5.4634  /S': 

; SSL  RSLMAR 

39.500  40.127 

38.716 

1 . 0960 

39.237 

1 .326/  03 

A EYEMAR 

14.664  14.629 

13.402 

. 224  25 

12.611 

.51/16  0 3 

RSLAVL 

1 . 0000  1 . 0000 

1 . /j'4'44 

1 . -.iriTc.) 

^Apt. 

EYEAVL 

1 . 0000  1 . 0000 

1 . ■Mni 

4.  ogA,-; 

EYEHIT 

0.0  0.0 

.41714 

.07455 

3.  / 0-36 

4.1931  /SC 

' • SUL  RSLMAR 

33.364  33.300 

33 . 59 1 

. 1 

34.078 

. /3836 0 ) 

\ H EYEMAR 

14.421  14.421 

1 3.434 

.2024/ 

1 2.  i50 

1 . 625.'  08 

, i RSLAVL 

1.0004  1.0000 

1 .0(4)0 

1 . '”0:' 

OAl't 

\ EYEAVL 

1.00;- 4 1.0000 

1 . ”00) 

.'  941 

^Aj-v 

1 :*  EYEHir 

0.4 

. i 

2.1  )70 

3.5463  /S” 

, I <>-’  {'I-I-Ml- 

I4A44 

4 

->0  1"  AU-  1 - '1  -06A  M 

I ) 

I ^ 


LuJ.. 
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9 yi 


MAC-1 -07-1 2 

LAST 

SCAN 

HU  A EYEV()L-3.7900 
A HXSQH  0.0 
H.  EYEV()L-4.0200 
B HXSQH  0.0 
HUA  LNKAVL  1.0000 
SBL  EYEV()L-3.6500 
A HXSQH  0. 0 
SBL  EYEVC)L-3.6700 
B HXSQH  0.0 
SBL  LNKAVL  1.0000 


LINK  PERFORMANCE  ASSESSMENT  - RADIOS  TIME  159/0928*51 
LAST  HR  LAST  24  HH  LAST  30  DAYS  LAST  30  MTHS 
MEAN  MEAN  DEV  MEAN 
-6.0322  -5.0005  .72816  -3.9761 

0.0  5.0000  1.0000 

-4.0200  -4.0490  .21777  -4.4673 

0.0  0.0 1 I .000 

1.0000  1.0000  0.9986 

-3.6525  -3.7547  .02505  -3.8295 

0.0  0.0  11.000 

-3.6700  -3.7544  .01766  -3.3836 

0.0  0.0  6.0000 

1 . 0000  1 . 0000  I . 0000 


DEV 

.20880 

MEAN  DEV 

.22405 

VLTS 

nxc 

.04657 

VLTS 

.14636 

VLTS 

DTC 

RTE 

MAS  LINK  PERFORMANCE  ASSESSMENT  - T1-409I0 


LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV 

HUA  FEH  I.0E-I5  7.3E-6  1.3E-6  I.3E-10 

A FERAVL  1.0000  1.0000  1.0000  1.0000  

CRFHM  0.0  4.0000  7.0000  1.5000  .86603 

CH/SQH  0.0  0.0  1.0000  0.0  

CR/HIT  0.0  2.0000  6.0000  0.0  

HUA  FER  1.0E-I6  6.7B-I7  I.4L--I8 

B FERAVL  I . 0000  1 . 0000  I . 0000  

CRFRM  0.0  0.0  2.0000  3.5000  2.9530 

CR/SQH  0.0  0.0  1.0000 0.0 

CR/HIT  0.3  0.0  1.0000 3.0 

SBL  FER  8.8E-8  8.811-9  3.0E-8 I .3E-/  

A FERAVL  1.0000  1.0000  1.0000  1.000.5  

CRFRM  0.0  0.0  0.0  2.5003  2.2913 

CR/SQH  0.0  0.0  0.3 4.000r5 

CR/HIT  0.0  0.0  0.3  5.000t5 

SBL  FER  5.2n-l0  UVS-Il  3.9E-6  

B FERAVL  1.0000  1.0000  1.0003  

CRFRM  0.3  0.0  0.3  1.7500  1.479,5 

CR/SQH  0.3  0.0  0.0  3.0,300  

CR/HIT  0.0  0.0  3.3  3.0000  


TIME  159/0930*07 
LAST  30  MTHS 
MEAN  DEV 

RXE 

RTf: 

RP§ 

RTH 



RfE 

RTE 

rTE 

rPE 

RTE 

rTE 

RTE 

RTH 

RTE 

RTE 

RTE 

RTE 
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1 

crc(/v'6‘ 

77 

MAS 

LINK 

PERFORMANCE  ASSESSMENT  - 

TIWBI 

riME 

159/0931 f 1 

LAST  LAST  HR 

LAST  24  HR 

LAST  30 

DAYS 

LAST  30 

MTHS 

SCAN  MEAN 

MEAN  DEV 

MEAN 

DEV 

MEAN 

DEV 

HUA 

PER  1. 

2E-I4  8.9E-6 

3.8E-6  

3 

.5E-10- 

RTE 

I 

RFHM 

0.0  5.0000 

3 . 0000  

6 

.0000 

4.7434 

RTE 

I SP' 

PER  t . 

2E-I4  2.8E-I5 

4.2E-I5 

— 3 

.2E-6  - 



RTE 

i 

RFRM 

0.0  0.0 

5 . 0000  

— 3 

.5000 

3.2016 

RTE 

1 

J 

iQ-ma 

MAINTENANCE  VOLTACES  - H'JA 

TIME 

1 59/0932 « 2; 

* 

INITIAL 

1 NO. 

NAME 

VOLTS  C 

RH  AH 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

1 01 

TlWBI+15 

15.5  0 

16.5  15.7 

15.0 

14.2 

1 3.5 

15.5 

.037 

153/0907 

02 

TlWBI+12 

12.4  G 

13.2  12.6 

12.0 

1 1.4 

10.8 

12.4 

.019 

153/090/ 

03 

T 14000+5 

4.95  G 

5.50  5.25 

5.00 

4.75 

4.50 

4.94 

.012 

153/0907 

04 

Tl  4000-6 

-6.08  G 

-5.40  -5.70  - 

■6.00 

-6.30 

-6.60  - 

■6.08 

0 

153/0937 

05 

RAD 10+2 4 

23.9  G 

26.4  25.2 

24.0 

22.8 

21  .6 

23.9 

.030 

153/0907 

06 

1 

RAO 10-20 

-19.9  G 

-18.0  -19.0  - 

•20.0 

-21.0 

-22.0  - 

■19.9 

.005 

153/090/ 

MA. 

3-01-06 

MAINTENANCE  VOLTAGES  - S3L 

TIME 

159/09 33 »2F 

INITIAL 

NO. 

NAME 

VOLTS  C 

RH  AH 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

01 

TIWBl+15 

15.2  G 

16.5  15.7 

15.0 

14.2 

13.5 

15.1 

.016 

153/09 1 1 

02 

TIWBI+12 

12.3  G 

13.2  12.6 

12.0 

11.4 

10.8 

12.3 

0 

153/09 1 1 

03 

Tl  4000+5 

4.95  G 

5.'^0  5.25 

5.00 

4.75 

4.50 

4.95 

0 

153/09 1 1 

04 

Tl  4000-6 

-6.05  G 

-5.40  -5.70  - 

■6 . 00 
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10-008  LINK  performance  ASSESSMENT  - ri-4000 


LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS 
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Capability  to  Accomplish  the  Proposed  CPMAS 
, to  Provide  tKl  ^ 


6.1.6  The  DATEC  _ 

Fvinctions,  to  Provide  this  Information  in  a Timely 
Manner  to  Achieve  and  Maintain  the  Performance 
Objectives  of  the  FKV  Type  System 

The  validation  tests  of  Appendices  A through  H of  the  Field  Test 
Plan/Procedures  docvunent  verified  that  all  CPMAS  functions  were 
performed  by  the  DATEC  system  as  proposed.  These  functions  were 
listed  in  Paragraph  6.1.1  of  this  section. 

DATEC,  being  a passive  monitoring  system,  cannot  in  itself 
achieve  the  performance  objectives  of  an  FKV  type  system. 

However,  as  was  demonstrated  throughout  the  System  Simulation 
Scenarios,  it  is  an  effective  tool  in  maintaining  those  objec- 
tives once  obtained.  The  primary  performance  objective  for  the 
digital  transmission  system  at  Ft.  Huachuca  (which  typifies  the 
FKV  system)  is  a bit  error  rate  (HER)  of  <1  x 10“^.  HER  is 
derived  by  the  BEM  by  processing  signal-to-noise  relationship 
at  the  baseband  between  the  radio  and  high  level  MUX.  Although 
not  directly  measured,  this  derived  BER  correlates  well  with 
BER  measured  by  a BER  tester.  This  was  verified  during  BEM 
calibration  operations  required  for  site  data  base  generation 
and  later  following  the  System  Simulation  Scenarios  with  the 
AN/FRC-162  radio  before  starting  tests  with  the  DR8A  radio. 

This  data  is  presented  in  Paragraph  6.1.3  of  this  section. 

This  data  shows  correlation  for  BER  >1  x 10“7.  Correlation 
through  two  more  orders  of  magnitude  (1  x 10“®)  was  demonstrated 
during  final  developmental  testing  of  the  BEM  in-plant.  This 
data  may  also  be  found  in  Paragraph  6.1.3  Derivation  of  BER 
values  below  10“®  was  obtained  using  the  somewhat  involved  pro- 
cedure presented  in  great  detail  in  Section  3 of  this  report. 

BEM  derived  BER  is  especially  useful  in  early  recognition  of 
degrading  bit  error  rate  performance  at  the  Tl-4000  level  be- 
cause, on  a single  scan  basis,  error  rates  can  be  detected  which 
are  much  lower  than  that  which  can  be  measured  by  monitoring 
the  Tl-4000  frame  bit  errors.  With  an  EPUT  sample  time  of 
3-1/2  minutes  for  frame  errors,  the  resolution  (or  lowest  FER 
measurable)  for  a single  scan  is  5 x 10“8.  However,  the 
resolution  improves  when  this  parameter  is  trended  over  a period 
of  time.  For  example,  a one  hour  Tl-4000  FER  sample  has  a 
threshold  of  approximately  3 x 10”®.  On  a long-term  basis,  then, 
the  FER  parameter  can  be  used  to  detect  degradation  of  BER 
toward  the  10“^  performance  objective  provided  the  rate  of 
degradation  is  gradual. 

Radio  link  problems,  which  if  allowed  to  deterioriate , could 
cause  system  performance  objectives  to  degrade  beyond  acceptable 
limits,  can  be  detected  at  an  early  stage  by  observing  the  param- 
eter, RSL  Margin.  Data  taken  during  BEM  calibration  (previously 
mentioned  in  this  section)  indicated  that  at  the  PCM  threshold. 
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which  was  at  least  35  dB  below  the  mean  RSL  for  the  Ft.  Huachuca- 
Site  Sibyl  link  with  the  AN/FRC-162  in-service,  the  system  BER 
was  still  less  than  10“8.  Problems  involving  degradation  of 
RSL  were  readily  identified  by  the  technical  controllers  during 
the  System  Simulation  Scenarios  well  before  they  reached  the 
PCM  threshold.  Examples  of  the  manner  in  which  this  parameter, 
RSL  Margin,  and  the  BEM  derived  BER  were  used  to  maintain  the 
system  performance  objective  follow.  A clear  illustration  of 
the  use  of  the  Tl-4000  parameter,  FER,  for  this  purpose  does 
not  exist  because,  as  will  be  discussed  in  greater  detail  in 
subsequent  paragraphs,  the  long-term  trend  analysis  capabilities 
of  DATEC  were  not  utilized  in  this  regard  during  field  tests. 

The  first  example  involves  use  of  the  BEM  parameters  Eye  Margin 
and  DER  BER  in  a timely  manner  to  resolve  a developing  problem 
before  the  1 x 10“7  system  BER  objective  was  exceeded.  As 
will  be  further  discussed  in  Paragraph  6.1.14,  the  amber  thres- 
hold for  Eye  Margin  was  changed  to  coincide  with  a DER  BER  of 
1 X 10“9.  This  was  done  subsequent  to  this  scenario.  The 
technical  controller  recognized  the  problem  anyway,  but  the 
alarm  flag  made  it  more  effective  for  later  scenarios.  This 
example,  taken  from  an  Appendix  R scenario,  13  June  1977, 

RFI  and  Abnormal  Interference,  was  previously  used  to  illus- 
trate a point  in  Paragraph  6.1.3.  Reference  should  be  made 
to  the  technical  controller's  comments  and  the  display  printouts. 

Another  good  example  of  the  use  of  Eye  parameters  to  maintain 
good  system  operation  is  the  Appendix  L scenario  conducted  von 
8 June  1977.  (Refer  to  pages  242  through  248  in  Paragraph 
6.1.1).  Note  that  the  problem  has  been  detected  by  Eye  Margin 
and  Hits  while  DER  BER  is  still  only  about  10”9,  Note  also 
that  FER  is  still  less  than  the  threshold,  1 x 10“^. 

The  last  example  illustrates  use  of  the  RSL  parameter  in  a 
scenario  (Appendix  M,  14  June  1977)  simulating  a transmitter 
output  power  problem  at  Ft.  Huachuca.  In  this  example,  the 
fault  has  been  found  and  corrected  before  DER  BER  reached  10“12, 

6.1.7  The  DATEC  Capability  to  Facilitate  CPMAS  Procedures 

CPMAS  requirements  address  those  measurements  and  data  analysis 
tasks  needed  to  support  the  digital  communications  system  per- 
formance requirements.  The  monitoring  system  requirements  and 
monitor  point  identification  which  form  the  baseline  for  the 
DATEC  system  have  been  discussed  previously  in  this  and  other 
reports  and  will  not  be  covered  here.  Instead,  the  emphasis 
will  be  focused  on  DATEC 's  ability  to  make  easier,  the  CPMAS 
monitoring  and  measurement  procedures. 

The  DATEC  system  was  developed  to  function  as  a data  measure- 
ment, analysis  and  reporting  system  which  would  aid  the  tech- 
nical controller  in  assessing,  correcting,  and  trending  the 
performance  of  the  digital  transmission  system  under  his 
control.  More  specifically,  the  DATEC  system  should  be 
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PROCKDURK 

With  power  off  tha  radio  and  DATEC  equipment 
at  HUA,  desolder  the  ^CC  B .lead  coiring  from 
the  radio  to  the  Analog  Scanner  at  .Analog 
Scanner  TBl-18.  Connect  a jumper  wr re  between 
TBl-13  and  18.  Re  apuly  power;  put  equipment 
into  operation. 
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Record  the  time  as  each  dB  of  attenuation  is 
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evaluated  by  its  ability  to  accomplish  performance  assessment, 
fault  isolation  and  trend  analysis  of  a digital  transmission 
system  for  it  is  in  the  accomplishing  of  these  objectives  that 
the  net  worth  of  the  system  can  be  judged  for  making  the  CPMAS 
procedures  easier. 

The  performance  assessment  task  requires  the  technical  controller 
to  determine  the  operating  communications  system  characteristics 
including  some  measure  of  system  and  equipment  operating  margin. 
Using  only  standard  measuring  equipment,  the  technical  controller 
would  be  able  to  measure  the  receiver  automatic  gain  control 
voltage  and  from  that  determine  the  received  signal  level  and 
operating  or  fade  margin.  He  would  not  be  able  to  make  any 
assessment  of  the  digital  multiplexer  operating  performance  other 
than  to  verify  that  there  are  presently  no  alarm  conditions. 

The  DATEC  system  accomplishes  performance  assessment  by  measuring 
system  and  equipment  performance  indicators  thereby  meiking  easier 
the  technical  controller's  job.  In  addition  to  assigning  the  RSL 
measurement  task  already  discussed,  the  DATEC  system  also 
gathers  performance  data  relative  to  the  quality  of  the  received 
signal,  and  its  operating  margin,  by  analyzing  the  radio  baseband 
signal  for  values  of  eye  margin,  eye  amplitude,  and  derived 
system  bit  error  rate.  Multiplexer  performance  is  measured  by 
monitoring  the  frame  error  rate  and  resynchronization  activity 
on  both  the  high  and  low  level  multiplexer.  Using  this  infor- 
mation the  technical  controller  can  function  in  the  capacity 
of  a nodal  controller,  one  who  is  responsible  for  the  proper 
operation  of  multiple  sites,  both  manned  and  unmanned.  The 
usefulness  and  effectiveness  of  this  approach  was  demonstrated 
during  the  scenario  evaluations  wherein  the  technical  controller 
looked  first  to  the  system  overview  display  to  notify  him  of 
degraded  conditions  within  his  nodal  are:a.  The  fact  that  only 
two  sites  (one  link)  were  involved  in  the  testing  in  no  way 
diminishes  the  observed  effectiveness  of  the  system  overview 
display.  Time  after  time  as  shown  on  the  worksheets  in 
Appendices  U'  (20  June) , L (20  June) , and  R (21  June)  the 
system  overview  was  judged  effective  in  alerting  the  technical 
controller  to  system  performance  degradations.  Once  alerted  to 
a link  problem  the  technical  controller  moved  to  the  link  status 
display  where  he  was  provided  alarm,  status  and  parameter  infor- 
mation directly  usable  in  determining  the  source  of  the  problem. 
Once  again,  the  technical  controller  worksheets  attest  to  the 
usefulness  of  the  link  status  displays  in  Appendices  L (14  June) , 
M (14  June) , and  DD  (9  June) . 

There  can  be  little  doubt,  then,  that  the  DATEC  system  facili- 
tates CPMAS  procedures  in  performance  assessment  measurements 
by  enabling  the  technical  controller  to  function  as  a nodal 
controller  thereby  assuming  the  responsibility  of  accomplishing 
performance  assessment  for  a number  of  sites. 
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OBSERVANCE  (key  points  only) 


Starting  new  day,  with  systems  green,  and  data, 
a ttache<l..////HR 

Orerriew  display  indicates  the  "A  " mix  a t HUA 
is  aidwr... Let ting  another  scan  go  thru  before 
doing  anything... ////HR 

^jik  status  display  indicates  the  problem  with  t 
"A"  mux  is  FER....Req  uested  maint  switch  HUA 
pa  the  "Ef  recr  mux..///RR 


PRZNIDUT  FEP 


ijt  1^/ZO  June  77  6/20  06U5 
5/20  June  77  08U6 


6/20  Juas  77 


On  "B"  mux,  recv  at  HUA,  and  display  indicates  this 

is  also  ba  d However,  this  could  be  old  data 

so  have  to  wait  for  another  sea  n before  we  can 
decide  if  there  is  any  problem  with  the  "9*  mux..,. ///HR 


7/20  June  77 


"B"  mux  has  now  cleared,  and  service  appearrs  to 
be  restored.... Advised  maint  to  check  the  "A"  mn 
Recv  at  HUA ////>» 


8/20  June  77 


Problem  Isolated  to  bad  Recv  "A  " ifix  at  HUA.. 
maint  advsd  problem  with  the  "Raev  tlaa  base"... 
System  back  on  the  "A  " mux  A1T,.,///RR 


Displays  used. 


1.  System  overview 

2.  Link  status  Pg  #11  1 . 

Note:  The  length  of  time  required  to  deteminB 

if  the  "9*  mux  was  good  (after  putting  it  on  llnej) 
was  lengthy,  due  to  the  scanning  sequence/tine.. .y//^{R 


TECH  CONTROLLER 


OBSERVED  BY  ! 
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ints  only) 


iPRZNroUT  REF 


Systeas  Green,,, /////RR 

DisplfV  shows  amber  on  the  HJiOOO  and  HWBI  at  11/20  June  77 
HUA,,///RR  (Orerview) 

Both  above  amber  conditions  cleared,  and  over- 
view shows  no  problem.,, ///^)R 


6/20  1030 

1059 


Based  on  above,  checked  link  status  (suspected 
recvr  squelch),  and  this  showed  the  "BP*  recvr  in 
service  at  HUA,,,////RR 

LP  indicated  "A"  radio  was  good.,. no  indication 
as  to  why  the  switch  to  "F*  was  made,..////RR 
Also  requested  maint.  switch  the  system  back  to 
"A"  Recvr, ..They  advsd  it  would  not  slwtch..//RR 

Requested  maint  at  HUA  check  the  "A"  Rcvr..and 
they  indicated  they  had  a problem  with  lt..//RR 

Maint  advsd  they  had  a noisy  "A"  Recvr, .///RR 
all  systems  no ruled.. ////RR 


Problem  Isolated  to  noisy  "A  " Recvr  at  HUA... 
Displays  usef^//// 

1,  Overview 

2.  LP  Pg  # 1 


Comment;  Page  l4  to  day  indicates  the  Rx  was 
bad  ("A" ) a t HUA  fifteen  minutes  after  the  act- 
ual problem  started,  caih  explain  the  long  delay,, /cs 


12/20  June  77 


13/20  June  77 


lk/2  0 June  77 


TECH  CONTROLLER 
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<<5/21  June  1977 


OBSERVANCE  (key  points  only) 


systems  green...///*® 

System  overview  show  amber  on  the  REC  "A"  mux 
and  TlWBl..../ph 

Request  maint  switch  from  "A"  to  "B"  rec  mux  at 
HUA....and  check  out  the  "A"  mux  for  framing  eri 
this... ./ph 

Nalnt  a drise  that  "A"  mux  is  good,  when  we 
shifted  to  the  "F*  mux  all  amber  conditions 
cleared... advised  maint  to  switch  to  "A"  mux. 
maint  advise  possible  cause  of  framing  errors  war 
a clean-up  team  working  in  and  around  the  mux  ma; 
have  jarred  so me thing.... /ph 

SBL  "F*  radio  In  amber  on  system  overview,  reason  6/7/21  June  1977 
unknown. .asked  SRL  to  check  his  radio,.. /ph 

Link  performance  indicates  both  eye  margins  are 
low  on  SBL  rec..../ph 

Requested  that  SBL  check  out  for  any  interference 
on  his  rec.../ph 

Maintenance  advises  that  he  is  send  the  Interference 
on  his  transmitter,  he  switched  to  the  "B"  transiiitte  r 
while  he  is  working  on  the  "A"....*/ph 


Dls  lays  used; 

System  overview 
Link  Status 

Link  performance  (Most  Help) 


DATE 

TIME 

6/21 

1300 

1310 

1312 

1315 

1316 

1320 

1325 

1326 

TECH  CONTROLLER 
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OBSERVANCE  (key  points  only) 


All  Sy  stems  are  green  and/or  normal,,,///. /c* 

Displays  Indicate  the  RSL  margin  at  HUA 
Is  beginning  to  degrade,.. ///HR 

System  at  HUA  switched  to  the  "B"  recvr,,No 
Indication  as  to  »rtiy,..///RR 

AtteTipted  to  manually  switch  the  recv  at  HUA  back 
to  the  "A"  recvr... unable  to  do  thla,..//^ffl 

Locked  HUA  Recv  on  the  "B"  recvr, . .Requested 
malnt  check  out  the  "A"  recvr,. See  RSL  margin 
degraded,  and  also  see  the  Eye  margin  on  the 
"A  "recvr  degrading,. . ////RR 

Malnt  advsd  they  had  a bad  IF  int  the  "A"  Recv.. 
The  "A"  recvr  now  back  on  line  and  fivers,..// 


Problem  resolved: sBad  IF  within  the  "A  " 
Recvr  at  HUA...////RR 


Following  displays  were  useful  in  tracing  the 
problem, . . . 

1.. ..LS  Pg  iff  1 

2.. ..LP  Pg  # 1 


NOTE:  Displays  indicating  faulty  Eye  data 

on  "A"  ra  dio  at  SBL,,, Turned  over  to  malnt  to 
check  the  system. ..///RR 

NOTE:  Honeywell  advsd  appears  to  be  a bad 

relay  card  in  the  EPUT  scanner  at  SBL,.  They 
swapped  with  a spare. .///RR//Eye  hits  clear, 
however  now  showing  bad  Eye  Amplitude,. Honeywell 
still  checking 

Problem  cleared  by  Honeywell..,///cs 


TECH  CONTROLLER 


OBSERVED  BY 


PRINTOOT 


OA3E  TIME 


1-i:/  lit  June  77  6/U  07^ 


5/11*  June  77 


5-6/11*  June  77 


I 
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DATE 

TIME 

All  systems  green. . . ./cs 

Link  Status  indicates  SBL's  "A"  radio  recrr  has 
gone  amber,  so  has  "B"  radio  recvr...ca 

Request  malnt  go  to  ttensmit  radio  at  HUA  ..c 

SBL's  RSL  are  good  ..,Request  maint  check  HUA's 
"A"  X Tx  output  power...  it  is  0K.../e8 

Back  on  "A"  radloTx  at  HUA... it  is  good...  malnt 
a drlse  problem  was  MW  amp  in  Tx,,./oa 

7/  lU  June  77 

s 8/11:  June  77 

6/lh 

1015 

11020 

1027 

1030 

L032 

Problem  was  Isolated  to  a bad  Tx  at  HUA.. 

Displays  deemed  useful  are: 

1)  LS  page  1 
t)  LP  page  1 

T.CH  CO™  ^ 

OBSERVED  BY  C/^  S 
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OBSERVANCE  (key  points  only) 

PRINTOUT  REF  (ATTACH) 

Starting  new  day,  with  systems  da  ta  atchd,.//RF 

l.h/9  June  77 

CRT  displa  y indlca  tea  Ma  jor  Alarm,  71W  B1  at 

IIA 'and  SBL  a ppear  not  to  passing  traffic. //c 

5-/9  June  77 

3 

Check  link  status  of  TLWBl  andget  alarm  indicatio 
check  maint  voltages  at  HUA  and  SBL  appear  good./ 

n,  6/  9 June 

cs 

Link  SXX  Sta  >tus  Now  indicates  bad  recv  on  TLWBl 
.at  HUA. ..SBL  recv  shows  excellent. //cs 

7/  9June 

Link  Performance  assessment  indicates  good 
Tl-ljOOO,..  in  house  loopback  on  TLWBl  is  good./cs 

8/  9June  77 

Request  loop  back  of  SBL's  TLWBl, Checks  GOOD... 
Suspect  bad  recv  channel  in  HUA's  TL-ljOOO  or  bad 
tra  nsmit  channel  in  SBL's  TL-1*000.  Turn  over 
in  house  problem  to  maintenane  first. //cs 

Maintenance  informs  that  there  was  a bad  recv 
card  in  TL-UOOO,  wa  s replaced,  framing  error  rat 
ba  ;ck  to  normal.. //cs 

9/  9June  77 

3 

Problem  isolated  to  be  bad  TL-UOOOO  RCV  card,  /cs 

TIME  * 
0900 
0918 

0925 

0935 

0938 

09U2 

0951 


Next  in  the  list  of  CPMAS  requirements  is  the  ability  to  perform 
fault  isolation.  This  task  is  currently  performed  by  the  tech- 
nical controller  wherein  he  uses  equipu ant  alarms  to  isolate 
failures.  This  procedure  limits  the  technical  controller  to 
addressing  only  those  fault  conditions  which  result  in  an 
equipment  alarm  and  places  the  isolation  of  degraded  equipment 
and  system  performance,  with  accompanying  intermittent  problems, 
beyond  the  reach  of  the  technical  controller  using  standard 
measuring  equipment  and  techniques. 

The  DATEC  system  provides  the  technical  controller  with  alarm 
information  thereby  enabling  him  to  perform  fault  isolation 
within  his  nodal  responsibility.  It  also  provides  him  with 
parameter  information  thereby  enhancing  not  only  his  fault 
isolating  capability,  but  also  providing  him  the  ability  to 
effectively  execute  degradation  isolation.  The  usefulness  and 
effectiveness  of  fault  isolation  was  demonstrated  throughout 
the  system  scenario  evaluation.  Appendices  N,  P and  U, 
excerpts  of  which  appear  throughout  tt.is  section,  illus::rate 
the  technical  controller  utilization  of  the  DATEC  system  in 
resolving  system  and  equipment  problems.  An  illustration  of 
the  effectiveness  of  identifying  and  correcting  system  degra- 
dations before  they  became  system  failures  is  shown  in  Appendix 
L (14  June)  where  technical  controller  corrective  action  was 
initiated  prior  to  the  point  at  which  the  degradation  would 
have  been  identifiable  as  a system  fault.  The  timely  identi- 
fication and  resolution  of  system  faults  and  degradations,  as 
evidenced  by  the  scenario  results,  serves  to  confirm  the  ability 
of  the  DATEC  system  to  facilitate  CPMAS  procedures  by  making 
easier  and  more  effective  the  technical  controller's  job  of 
fault  and  degradation  isolation. 

The  inclusion  of  trend  analysis  as  a CPMAS  requirement  is  to 
be  viewed  as  an  extension  of  the  performance  assessment  function 
already  discussed,  for  it  is  through  long  term  trending  of  key 
performance  assessment  parameters  that  DATEC  could  make  possible 
a reduction  in  manpower  and  the  unmanning  of  sites.  Looking 
first  at  the  counterpart  of  trending  in  the  field  today,  we  see 
that  while  attempts  have  been  made  in  the  past  to  collect  long 
term  data,  the  data  has  often  been  regarded  as  highly  suspect 
as  to  its  validity  and  usefulness  mainly  because  of  the  man 
in  the  loop  which  means  that  the  data  collection  and  reduction 
is  not  always  adequate  and  sufficient  due  to  human  errors.  DATEC 
field  testing  and  scenario  evaluation  did  not  address  the 
question  of  long  term  trend  analysis  in  great  detail,  but  one 
scenario  (Appendix  S,  Special  RSL  Long  Term  Test)  was  included 
to  specifically  illustrate  at  least  some  aspects  of  the  utility 
of  long  term  (in  this  case  - hours)  trend  analysis.  Data  from 
this  scenario  is  presented  in  graph  form  in  Figures  6-1  through 
6-6  . This  data  shows  at  a glance  the  correlation  and  interaction 
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LI. 


At  HUA,  connect  attcniu-'tora  r.nd  XlO} 

betv;oen  Kqur.li2.er  end  .I'J’  in  RX  A as  shov.’n 
in  Figure  L-1.  ^ 


L2, 


VJith  pcv.'cr  oTf  the  read.lo  cmd  DATRC  ec^uin.nent 
at  HJA,  dc  solder  the  ACC  A lead  coir.ing  from 
the  radio  to  the  Analog  Scarner  at  Analog 
Scanne.r  TBl-13.  Connect  a jumper  v.’ire  bet- 
ween TRl-13  ai'.d  16.  Rt^ann'ty  power?  put 
equipment  into  operation. 


L3. 


Introduce'-.atteruation  at  the  .ipproximate 
rate  of  •.ijv'a.’  dB  every  5 miriutcs.  Do  not 
drop  below  .squelch  threshold.  .Record  time 
when  each  ad.diticn  of  attenut  tion  is  made: 
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DATEC  SYSTEM  EVALUATION  WORKSHEET  lU  June  77,  Pg  # 1 


OBSERVANCE  (key  points  only) 

PRINrour  REF  (ATERCH) 

DAIE 

TIME 

All  Sy  stems  are  green  and/or  normal,., ///./i-s 

1-U/  111  June  77 

6At» 

07UH 

Displays  indicate  the  RSL  margin  at  HUA 
is  beginning  to  degrade. . .///HR 

0831 

System  at  HUA  switched  to  the  "B"  recvr,.No 
indication  as  to  why, ..///RR 

$/lk  June  77 

0839 

Attempted  to  manually  switch  the  recv  at  HUA  back 
to  the  "A"  recvr... unable  to  do  this,..///RR 

08U5 

Locked  HUA  Recv  on  the  "B"  recvr. . .Requested 
maint  check  out  the  "A"  recvr, .See  RSL  margin 
degraded,  and  also  see  the  Eye  margin  on  the 
"A  " recvr  degrading, . , ////HR 

^-6Al4  June  77 

085U 

Maint  advsd  they  had  a bad  IF  in*  the  "A"  Recv,. 
The  "A"  recvr  now  back  on  line  and  fivers. . .//AR 

0910 

Problem  resolved: :Bad  IF  within  the  "A  " 

Recvr  at  HUA,..////RR 

Following  displays  were  useful  in  tracing  the 
problem, . . . 

1.. ..LS  Pg  ¥ 1 

2.. ..LP  Pg  # 1 

NOIE:  Displays  indicating  faulty  Eye  data 

on  "A"  ra  dio  at  SBL... Turned  over  to  maint  to 
check  the  system. . .///RR 

0925 

NOIE:  Honeywell  advsd  appears  to  be  a bad 

relay  card  in  the  EPUT  scanner  at  SBL..  They 
svrapped  with  a spare.  .///RR//Eye  hits  clear, 
however  now  showing  bad  Eye  Amplitude.. Ho neyi,jell 
still  checking  ,..///RR 

0953 

Problem  cleared  by  HQfieywell..,///cs 

lOlf 

TECH  CONTROLLER  \ f/ 

OBSERVED  BY  C/f'^ 
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RA.  .0  A 
B 

MUX  SW 
A 
B 

CY104 


TIWBl 

telemetry! 
S ITE 


HUA 


SBL 


SYSTEM  OVERVIEW 
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TX  IN  SVC 

A 

, ft 

RX  IN  SVC 

A 

A 

RX  IN  SVC 

A 

, K 

MAI  NT 

• 

M«  INT 

• 

PARAMETER 

PER 

<l.JE-7  .<1 
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AS-2 


HU A FER 
RFRM 
SBL  FER 
RFRM 


LINK  performance  ASSESSMENT  - TIWBI 


LAST  LAST  HR 
SCAN  MEAN 

I .2E-I4  4.0E-15 

0.0  0,0 

I .2E-I4  3.6E-I5 

0.0  0.0 


LAST  24  HR 
MEAN  OEV 

5.0E-I5 

8 . 0000  

4.7E-5  

7.0000  


LAST  30  DAYS 
MEAN  OEV 

4.9E-6  

4.5000  4.0311 

1 .0E-5  

3.1000  3.4771 


TIME  Irt5/0/4<5i50 
I.  AST  30  MfHS 
MEAN  0EV 

RTE 

rTE 

rtTE 


IQ-006  MAINTENANCE  VOLTAQES  - HJA  TIME  16''V075J«3O 

INITIAL 


NO. 

NAME 

VOLTS 

C 

RH 

AH 

cr, 

AL 

RL 

MEAN 

OEV 

TATE 

01 

TIWBI+15 

15.5 

0 

16.5 

15.7 

f5.0 

14.2 

13.5 

15.5 

.04  3 

153/0007 

02 

T1WBUI2 

12.4 

C 

13.2 

12.6 

12.0 

1 1 .4 

10.8 

12.4 

.012 

153/0007 

03 

TI4000-f5 

4.96 

n 

5.50 

5.25 

5.00 

4.75 

4.50 

4.05 

.007 

1 '^■3/090/ 

04 

Tl  4 000-6 

-6.08 

r, 

-5.40 

-5.70 

-6.00 

-6.30 

-6.60 

-6.03 

.002 

153/0907 

05 

HADI04’24 

24.0 

r. 

26.4 

25.2 

24.0 

22.. 3 

21.6 

23.9 

.<i30 

153/0907 

06 

RAO  1 0-20 

-19.9 

0 

-18.0 

-19.0 

-20.0 

-21  .0 

-22.0 

-19.9 

.014 

153/0907 

8EM-3-M0-I2 


MAINTENANCE  VOLTASES  - SSL 


THF  16''VO/5l«36 


INir:  »L 


NO. 

NAME 

VOLTS 

c 

RH 

AH 

CO 

AL 

Kl. 

FAN 

0E7  ^ 

•ATE 

01 

T 1 rtH  1 ♦ 1 5 

15.1 

0 

16.5 

15.7 

15.0 

14.2 

13.5 

15.1 

. 06  ) 

153/.to  1 1 

02 

riW8l+l2 

12.3 

Q 

13.2 

12.6 

12.0 

11.4 

10. S 

12.3 

. 0 1 

1''3/..19  I I 

03 

Tl  40004.5 

4.95 

0 

5.53 

5.25 

5.'^0 

4.75 

4.5  0 

4.04 

.004 

153/  io  1 1 

04 

r 14000-6 

-6.06 

0 

-5.40 

-5.70 

-6.00 

-6.  30 

-6. 60 

-6.06 

.015 

1 53/.J0  1 1 

05 

RAO  1 04-2  4 

24.1 

0 

26.4 

25.2 

24.0 

22.3 

91  .6 

24.1 

.012 

10  3/J9  1 1 

06 

RAO 1 0-20 

-20.1 

0 

-13.0 

-19. 0 

-20.4 

-21 

- 22 . 0 

-20.  1 

.014 

1''3/,I9  I 1 
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IO-CW5  LINK  STATJS 

ri  -4P)PI!4 


LARM 

SW  MAJOR 

sw  minor 

MAJOR 

HUA 

'SRi] 

• 

• 

STATUS 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 
MAI  NT 

A 

. A 

PARAMETER 

PER 

CHFRM 

<1 .4E-7 

.<1 .3E-/ 

• 

RER  COR 

NO  DATA 

.NO  DATA 

riME  I //Li?  I : 34 
r-<A')l() 


HU  A 


3 '1. 


rx  oaoFi 

w PaoB 

TX  IN  SYC 
ax  IN  SVC 
VA  TNT 

ax  snuELCH 
aSL  VARCIN 
EYE  MARCIN 
EYE  AVPl. 
EYE  HITS 
Or.R  R(-;« 


A 

A 


27. 39il 
13.3^? 
-8.967/ 
-I.C 
1 .6E-I3 


\ 


. 36. /"I 
. I 3 . •:  3 I 
.-■3.93'^S 
. ’.  ■) 

. 3.-1:-;- I 4 
PACE  I 


1 


T 

F 


i 

1 


1 

I 


AS- 2 

LAST 

LINK 
LAST  HR 

SCAN 

IOAN 

HUA 

:7SLMAR 

27.30.1 

27. 704 

A 

EYEMAR 

1 3.360 

1 2.876 

R3LAVL 

1 . 

1 . M'.'i.) 

EYEAVL 

1 . 0'44/) 

1 . 14040 

EYEHIT 

(4.  1 

l.'4 

HUA 

RSL''AR 

23.835 

30.100 

8 

EYEMAR 

5.56/.) 

5.615.3 

RSI.AVL 

1 . H-4  i 1 

1 . <4  4;  )4 

EYEAVL 

1 .PO  ) ' 

1 . 111'.' 4-1 

EYEHIT 

■).  1 

).  ) 

SUL 

R3LMAR 

36.7:4  4 

38.25.4 

A 

EYEMAR 

1 3.482 

1 3.685 

RSI.AVL 

1 . PPC-i 

1 . r,.4(34 

EYEAVL 

1 . Hv4.'44 

1 . ")  1^.1 

EYEHIT 

Yl.  -1 

4 

53L 

RsL’MR 

3 2.75.) 

33.3/1 

EYEMAR 

14.421 

I -1 . 4 0 1 

RSLAVL 

1 . Y-)  ) ) 

1 . 4 . '4.) 

EYEAVL 

1 . PO,6  / 

1 . l4M  4..) 

EYEHIT 

1.  ■> 

....4 

PTREnRAANCE  ASoi^-SUT.F'IT  - RA’TloU 
LAST  24  H.1  last  3.  CAYS 

■lEAi'J  )l;V  «EAN  O.-V 

3 1.26-1  .706/3  27.440  6.03C.i 

I?.6?4  1.70  Id  3.S69r. 

I , ■ n 1 .03.tS4 

.LOO?/-,  .02.00 
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O-  01  -U  Ui  l\j 


/V 

77 

>v 

LINK  STATUS 

TIME 

165/0339146 

) 

RADIO 

HUA 

SBL 

HUA 

SBL 

ALARM 

SN  MAJOR 

• 

TX  PROB 

• 

SN  MINOR 

• 

RX  PROB 

• 

MAJOR 

• 

• 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

B 

. A 

MAINT 

• 

MAINT 

• 

PARAMETER 

FER 

<1.0E-7 

.<1 .0E-7 

RX  SOIJELCH 

• 

CRFRM 

• 

HSL  MARGIN 

20.094 

. 37.203 

EYE  MARGIN 

6.0500. 

. 13.482 

BER  a>R 

NO  DATA 

.NO  DATA 

EYE  AMPL 

-9.0741 

.-3.9355 

EYE  HITS 

0.0 

. 0.0 

OER  BER 

8.5E-13 

. 1.4E-13 

PAGE  1 


C-l-18-23 


'I 


^AI^^TENANCE  VOLTAGES  - HUA 


TIME 


165/0347 1 
INITIAL 


NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

RL 

MEAN 

DEV 

DATE 

TIWBUI5 

15.6 

G 

16.5 

15.7 

15.0 

14.2 

13.5 

15.5 

.043 

153/0007 

TlWBl+12 

12.4 

G 

13.2 

12.6 

12.0 

11.4 

10.8 

12.4 

.012 

153/0907 

T 14000+5 

4.96 

G 

5.53 

5.25 

5.03 

4.75 

4.50 

4.95 

.007 

153/0907 

T1 4000-6 

-6.08 

G 

-5.40 

-5.70 

-6. 'VS 

-6.33 

-6.60 

-6.08 

.002 

153/3907 

RADI  0+24 

24.0 

G 

26.4 

25.2 

24.3 

22.8 

21 .6 

23.9 

.330 

153/3907 

RADIO-20 

-19.9 

G 

-18.0 

-19.0 

-23.3 

-21.0 

-22.0 

-19.9 

.014 

153/3907 

^-1-08-10  LINK  PERFORMANCE  ASSESSMENT  - RADIOS  TIME  I65/035U59 

LAST  LAST  HR  LAST  24  HR  LAST  DAYS  LAST  30  MTHS 
SCAN  MEAN  MEAN  OEV  MEAN  DEV  MEAN  DEV 

JUA  HSLMAR  25.116  27.531  3'^.260  .79673  27.449  6.93^4 DH 

A EYEMAR  6.3503  12.687  12.624  1.7903  10.908  3.5695  D 

'SLAVL  1.0^100  1.0/00  1.0003 .93454  n 


lililrh  >01 


SQUELCH  COUNT  (PER  HOUR) 


of  key  parameters  over  the  16  hour  period  the  scenario  was  con- 
ducted. Even  this  scenario  does  not  fully  exploit  the  potential 
advantages  of  long  term  trending  relative  to  manpower  require- 
ments. It  does  serve  to  point  out  clearly  the  cause  and  effect 
relationships  which  occurred  over  a period  of  hours.  Had 
schedules  permitted,  a scenario  in  which  the  perturbations  were 
more  subtle  and  which  took  place  over  a matter  of  days  would 
have  better  illustrated  DATEC's  trend  analysis  usefulness. 

As  another  example  on  a shorter  term  basis,  it  is  apparent  from 
the  scenario  data  contained  in  Appendices  R (21  June)  and 
N (21  June)  that  the  link  performance  assessment  displays  could 
be  effectively  used  in  developing  key  parameter  and  equipment 
trends.  Therefore,  the  usefulness  and  effectiveness  of  DATEC 
to  facilitate  CPMAS  procedures  for  trend  analysis  is  confirmed. 

6.1.8  The  Adequacy,  Effectiveness,  and  Feasibility  of  the  DATEC 
System  Concept  and  its  Components  in  Monitoring,  Testing, 
Analyzing,  Presenting,  and  Reporting  CPMAS  Information 

The  adequacy,  effectiveness,  and  feasibility  of  the  DATEC 
system  in  monitoring,  testing,  analyzing,  presenting,  and 
reporting  CPMAS  information  is  presented  in  the  following 
paragraphs . 

6. 1.8.1  DATEC  Adequacy  in  Monitoring 

The  DATEC  field  test  covered  validation  testing  to  demonstrate 
compliance  with  the  statement  of  work  and  system  operating 
objectives  and  system  scenario  testing  to  evaluate  the  adequacy 
of  the  DATEC  system  in  identifying  and  resolving  communications 
system  and  equipment  problems.  The  test  results  support  the 
successful  accomplishment  of  all  field  test  objectives  wherein 
the  DATEC  system  was  demonstrated  adequate  in  all  areas  of  test- 
ing and  evaluation.  A specific  reference  is  made  to  the  scenario 
test  results  which  demonstrate  DATEC  adequacy  in  meeting  the 
system  objectives  of  PA/FI/TA.  For  example,  the  multiple  failure 
scenario  in  Appendix  EE  confronted  the  technical  controller  with 
a cross  section  of  problem  types  addressing  both  hard  equipment 
failures  and  more  subtle  equipment  degradation.  The  technical 
controllers  were  able  to  resolve  the  problems  in  a straight- 
forward manner  using  the  DATEC  system  alarm  and  parameter  infor- 
mation. Furthermore,  the  technical  controllers  stated  near  the 
end  of  the  test  program  that  they  could  think  of  no  other  alarms 
or  monitor  points  which  should  be  added  to  DATEC  to  improve  the 
system  adequacy  in  monitoring  for  PA/FI/TA. 

6. 1.8. 2 DATEC  Adequacy  in  Testing 

The  DATEC  system  adequacy  in  testing  addresses  the  DATEC  capa- 
bility to  accomplish  communications  system  and  equipment  testing 
in  both  a sufficient  and  accurate  manner  as  to  provide  the 
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Rl.  At  the  HUA  in-service  receiver  waveguide,  using* 
the  HP  570-30  Directional  Coupler  and  HP  620B 
SHF  Signal  Generator,  apply  the  following 
frequencies  (deviation  from  center  received 
frequency)  at  the  levels  and  for  the  period 
of  time  indicated: 


Frequency  (Rec*d  Freq. ) 


( * 

V-  6.3  MHz  J 


Level  Time 

-C-C  -t  v.-io  - 
-2<1^30  & -40dBm0  TM 
-20  7^30-  & -40dBm0 
-20,-3j0  6 “40dBm0  " 

-20.-30  & -40dBm0 


R2.  At  the  completion  of  step  Rl,  restore  equipment 
to  baseline  configuration. 

R3.  At  HUA,  using  an  HP  606B  (or  equivalent)  test 
oscillator  and  the  summing  amp  (a  special  piece 
of  test  equipment)  configured  as  shown  in  Figure 
R-1,  apply  the  following  frequencies  at  the  level: 
and  for  the  period  of  time  indicated; 


Frequency 

i'  < ■i 

3.088MHz 

6.176MHz 

12.352MHz 


Level 

-20  and  -30dBm6 
-20  and  -30dDm0 
-20  and  -SOdBrnO 
-20  and  -30dBm0 


Time 

-/0 

WD 


m, 

I 3 

l?tZ 


R4.  At  the  completion  of  step  R3,  restore  equipment 
to  baseline  configuration. 
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technical  controller  the  information  he  needs  to  maintain  the 
digital  transmission  system  performance  requirements.  The  field 
testing  addressed  testing  adequacy  in  two  ways.  First,  the 
DATEC  validation  testing  confirmed  the  basic  measurement  accur- 
acy. Second,  the  DATEC  scenario  testing  addressed  the  sufficiency 
of  the  measurements  performed  to  enable  the  technical  controller 
to  maintain  the  communications  system.  Test  results  support 
the  adequacy  of  DATEC  in  both  the  measurement  accuracy  and 
sufficiency  areas.  | 

Specific  reference  is  made  to  Paragraph  6.1.3,  wherein  additional  | 

testing  was  performed  to  further  evaluate  the  accuracy  of  the  | 

baseband  eye  monitor  derived  bit  error  rate  and  the  event  per  | 

unit  time  monitor  measured  multiplexer  frame  error  rate  when  | 

compared  to  the  actual  Tl  bit  error  rate  measured  using  a 1 

standard  laboratory  type  bit  error  rate  measuring  set.  The  | 

test  results  confirmed  the  accuracy  and  sufficiency  in  testing  I 

the  communications  system  for  BER.  i 


6. 1.8. 3 Adequacy  in  Analyzing  | 

The  DATEC  adequacy  in  analyzing  the  monitored  data  addresses 
two  areas  of  the  system  performance.  First,  the  adequacy  in 
analyzing  the  data  as  it  relates  to  the  accuracy  of  the  data 
analysis.  Second,  the  adequacy  in  analyzing  the  data  as  it 
relates  to  the  sufficiency  of  the  data  analysis.  The  validation 
test  results  in  Appendices  A through  J of  the  Field  Test  and 
Evaluation  Report  address,  in  detail,  the  accuracy  of  the  data 
analysis . 

Particular  attention  was  paid  to  the  data  processing  and  accuracy 
required  in  the  data  conversion  and  trending  algorithms.  The 
validation  test  data  supports  the  adequacy  of  the  monitor  data 
analysis.  The  adequacy  in  data  analysis,  as  it  relates  to 
sufficiency,  is  illustrated  by  the  system  scenario  evaluation 
test  results  in  Appendices  K through  FF,  the  excerpts  of  which 
are  included  throughout  this  section. 


I 


i 


1 

i 

I 


6. 1.8. 4 DATEC  Adequacy  in  Presenting/Reporting  ij 

The  DATEC  system  adequacy  as  it  relates  to  the  presenting  and  ^ 

reporting  of  data  addresses  the  CRT  displays  and  formats.  The  I 

technical  controllers  made  repeated  reference  throughout  the  | 

system  scenario  testing  to  the  usefulness  of  the  system  overview  |j 

display  and  the  link  status  displays.  See  the  scenario  work-  I 

sheets  in  Appendix  DD  for  examples  of  such  comments.  The  tech-  ^ 

nical  controllers  recommended  a different  format  for  the  system  j 

overview  display  when  the  system  is  used  to  monitor  more  than  ■ 

six  sites.  The  proposed  display  content  would  remain  essentially 
unchanged  except  for  the  addition  of  digroup  and  link  identi-  '■ 

fication  numbers. 
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DATEC  SYSTEM  EVALUATION  WORKSHEET  16  June  77,  Pg  # 2 


OBSERVANCE  (key  points  only) PRINTOUT  REF  (ATEACH)  DATE  I TIME 


Systems  again  Green,... /////RR  6/l6  1100 

CRT  (overview)  display  indicates  the  TLV/Bl  6/l6  June  77  1107 

is  RED  Flagged,  both  at  HUA  and  SBL,..///RR 

Requested  HUA  maint  pull  in-house  loop  on  the  1112 

HWBl, ..A  Iso  requested  they  have  SBL  do  same,.///RR 
Maint  voltages  at  HUA  checked  good,.///RR 

Ma  dnt  voltages  at  SBL  check  good  also , . , In-hous  ; lllU 

loop  on  the  TLWBl  at  HUA  is  good,.,///RR 

Maint  advsd  that  the  in-{^ouse  loop  at  SBL  is  1120 

good  also,,, Requested  SBL  maint  loop  the  TL-UOOO 
chnl  back  to  us,,///RR 

Chnl  loop  frm  SPM  bad. .Requested  maint  check  chnt  1123 

cards  both  here  and  at  SBL,..///RR 

Maint  advsd  that  there  was  a bad  recv  chnl  card  1125 

on  Tl-ljOOO  at  HUA,.  Maint  replaced  same,.///RR 


Problem  Isolated  to  bad  recv  chnl  ca^d  in  H-liO( 
at  HUA..///RR 


Displayse  deemed  useful 

1,  Systems  overview 

2.  Link  Status  Pg  # 2 
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6. 1.8. 5 DATEC  Effectiveness  in  Monitoring 

Monitoring  is  defined  to  be  the  continual  scanning,  analysis, 
and  reporting  of  system  alarm  and  monitor  points.  This  was 
the  underlying  design  objective  of  the  DATEC  system.  The  suc- 
cessful demonstration  of  this  capability  was  threaded  throughout 
the  field  test  results.  In  fact,  the  starting  point  for  each 
of  the  scenarios  was  to  place  the  DATEC  system  in  the  normal 
scan  mode  and  wait  until  the  system  overview  display  alerted 
the  technical  controller  to  a system  problem.  There  can  be  no 
doubt  in  the  effectiveness  of  the  DATEC  monitoring  function. 

6.1. 8. 6 DATEC  Effectiveness  in  Testing 

The  DATEC  system  effectiveness  in  testing  addresses  the  usefulness 
of  the  measured  data  in  allowing  the  technical  controller  to 
satisfy  the  performance  requirements  of  the  digital  transmission 
system.  The  scenario  test  results  in  Appendices  K through  FF 
referred  to  in  this  section,  demonstrate  the  usefulness  of  the 
measured  parameters. 

6. 1.8. 7 DATEC  Effectiveness  in  Analysis 

The  DATEC  system  validation  test  results  in  Appendices  A,  B and 
E illustrate  the  system  effectiveness  in  monitored  data  analysis 
and  the  resultant  trend  analysis  of  the  monitored  parameters. 

In  each  case  the  computer  clock  was  moved  ahead  in  order  to  move 
the  data  through  the  trend  analysis  tables.  Using  the  acquired 
data,  the  effectiveness  of  the  computer  program  in  accomplishing 
the  data  reduction  and  trend  analysis  was  confirmed. 

6. 1.8. 8 DATEC  Effectiveness  in  Presentinq/Reportinq 

The  DATEC  effectiveness  in  the  presenting  and  reporting  of  data 
was  demonstrated  by  the  system  scenario  evaluation  testing  and 
the  technical  controller  comments  as  to  the  usefulness  of  the 
system  overview  and  link  status  displays  referenced  on  the 
technical  controller  worksheets  (see  pages  347  through  352  ) . 

6. 1.8. 9 DATEC  Feasibility  in  Monitoring 


f The  DATEC  feasibility  in  monitoring  CPMAS  requirements  was  con- 

I firmed  throughout  the  system  scenario  tests.  The  DATEC  moni- 

I toring  function  is  the  foundation  upon  which  the  alarms  and 

■ pareuneter  data  information  collection  process  is  built  for  it  is 

the  scanning,  data  analysis,  and  reporting  of  the  measured 
information  to  the  technical  controller  that  enables  him  to 
! maintain  the  required  system  performance.  The  feasibility  of 

DATEC  to  perform  monitoring  was  successfully  accomplished  for 
all  alarms  and  parameters. 


i 
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6.1.8.10  DATEC  Feasibility  in  Testing 

The  DATEC  feasibility  in  testing  CPMAS  requirements  was  con- 
firmed by  the  validation  test  results  in  Appendices  A through 
J of  the  Field  Test  and  Evaluation  Report.  The  validation 
tests  addressed  all  the  alarm  and  monitor  point  measurements 
required  to  monitor  the  digital  transmission  system.  The 
successful  execution  of  the  validation  testing  demonstrated 
DATEC 's  feasibility  in  testing  for  CPMAS  information. 

6.1.8.11  DATEC  Feasibility  in  Analyzing 

The  DATEC  feasibility  in  analyzing  data  for  CPMAS  information 
was  demonstrated  throughout  the  field  testing  by  the  continual 
updating  of  monitored  parameters.  Test  data  illustrating  the 
feasibility  of  DATEC  data  analysis  is  contained  in  the  vali- 
dation Appendices  A through  J in  the  Field  Test  and  Evaluation 
Report. 

6.1.8.12  DATEC  Feasibility  in  Presenting/Reporting 

The  DATEC  system  feasibility  in  presenting  and  reporting  CPMAS 
information  is  demonstrated  by  the  usefulness  of  the  CRT 
displays  during  the  system  scenario  evaluation  testing.  Refer- 
ence to  the  CRT  display  usefulness  is  addressed  on  the  technical 
controller  scenario  worksheets  wherein,  taken  collectively,  it 
was  stated  that  the  system  overview  and  link  status  displays 
were  judged  most  useful  followed  by  the  link  performance  displays 
for  certain  classes  of  system  degradation.  Therefore,  the 
feasibility  of  the  CRT  displays  was  successfully  demonstrated, 
not  only  in  their  generation,  but  also  in  their  application  or 
usefulness  in  helping  the  technical  controller  accomplish  the 
system  goals  of  PA/FI/TA. 

6.1.9  The  Accuracy,  Reliability,  Utility,  and  Completeness  of 

the  Data  Queries,  Analyses,  Summaries,  and  Output  Displays 

The  accuracy,  reliability,  utility  and  completeness  of  the  data 
queries,  analyses,  summaries,  and  output  displays  are  addressed 
in  the  following  paragraphs. 

6. 1.9.1  Accuracy  Versus  Data  Queries  and  Analysis 

The  DATEC  accuracy  of  data  queries  and  analysis  are  documented 
in  the  validation  test  results  in  Appendices  A through  J.  The 
test  results  document  DATEC  accuracy  capabilities  in  the  areas 
of  monitor  point  data  acquisition  and  its  subsequent  analysis. 

The  demonstrated  tolerances  on  voltage  measurements  were  within 
the  recjuirement  of  ±1  percent.  The  demonstrated  tolerances  on 
derived  parameters  like  BER  and  FER  were  wi'thin  the  requirement 
of  +1  order  of  magnitude. 
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The  DATEC  accuracy  of  summaries  and  output  displays  addresses 
the  capability  of  DATEC  to  process  the  monitored  data  in  such 
a manner  as  to  enable  the  parameter  value  and  trend  analysis 
information  to  be  a faithful  reproduction  of  the  actual  data 
as  it  was  collected  by  the  monitor  system.  This  faithful 
reproduction  capability  was  confirmed  as  a part  of  the  vali- 
dation testing  wherein  the  testing  centered  upon  a cause  and 
effect  relationship  for  fault  occurrence  and  measured  value. 

The  accuracy  was  confirmed  by  comparing  DATEC  measured  values 
against  those  obtained  using  laboratory  equipment  (i.e.,  volt-  | 

meters)  and  then  performing  the  computer  analysis  function  by  1 

hand  in  order  to  make  a direct  comparison  of  the  measured  j 

value  accuracy  to  that  presented  on  the  CRT  display.  The  i 

DaTEC  system  satisfactorily  satisfied  all  accuracy  and  report-  | 

ing  tests  performed  during  the  field  test.  i 

6. 1.9. 3 Reliability  of  Data  Queries,  Analyses,  Summaries,  and 
~ Output  Displays  i 

j 

The  DATEC  reliability  as  it  applies  to  data  queries,  analyses, 
s\immaries  and  output  displays  addresses  the  usefulness  and 
effectiveness  of  the  DATEC  monitored  data  in  allowing  the 
technical  controller  to  accomplish  PA/FI/TA  on  the  digital 
transmission  system.  The  system  scenario  test  results  in 
Appendices  K through  FF  which  appear  throughout  this  section 
illustrate  in  the  majority  of  cases  that  the  technical  con- 
troller was  able  to  successfully  execute  the  system  scenario 
given  the  DATEC  performance  data.  Examples  exist,  however, 
where  the  particular  system  degradation  remained  unconfirmed 
as  to  cause  and  effect  in  some  instances.  For  example. 

Appendix  K,  the  RF  fade  scenario,  presented  problems  for  the 
technical  controllers  when  it  addressed  a single  receiver  RF 
fade . 

This  problem  was  particularly  troublesome  because  the  radio 
would  switch  to  the  standby  unit  upon  the  first  occurrence 
of  a single  receiver  fade  thereby  causing  future  fades  to  go 
unnoticed  unless  the  technical  controller  happened  to  refer 
to  the  link  performance  assessment  display  for  radio  perform- 
ance. Using  this  example,  the  reliability  of  the  data  queries 
and  analysis  was  unaffected,  however,  the  summaries  and  output 
displays  failed  in  a few  instances  to  adequately  display  to 
the  technical  controller  the  system  problem.  This  apparent 
deficiency  is  easily  resolved,  however,  by  adding  either  more 
information  to  the  system  overview  display  or  by  placing  alarm 
thresholds  on  the  trend  analysis  information. 
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6. 1.9. 4 


Summaries  and 


Utility  of  the  Data  Queries > Analyses, 

Output  Display’s 

The  DATEC  utility  of  the  data  queries,  analyses,  summaries,  and 
output  displays  was  one  of  the  major  items  considered  cuid 
evaluated  during  the  field  test.  It  was  for  this  very  purpose 
that  the  system  evaluation  scenarios  were  structured  to  include 
experienced  technical  controllers  as  part  of  the  test  team.  In 
determining  the  utility  of  the  DATEC  system  the  technical  con- 
trollers were  given  simulated  link  and  equipment  problems  and 
then  using  the  DATEC  system  they  proceeded  to  identify  and 
resolve  the  communications  system  fault  or  degradation.  The 
test  results  in  Appendices  K through  FF  illustrate  the  utility 
of  the  data  queries,  analyses,  summaries  and  output  displays 
in  the  execution  by  the  technical  controllers  of  the  system 
evaluation  scenarios . 

Specific  reference  is  made  to  Appendix  DD  test  scenario  executed 
on  16  June  wherein  the  system  overview  display  alerted  the 
technical  controller  to  a problem  in  the  TlWBl  multiplexer. 

Through  the  use  of  the  DATEC  system,  augmented  by  the  results 
of  equipment  switchovers  by  maintenance,  the  technical  con- 
troller was  successful  in  identifying  the  problem  as  a failure 
in  the  Channel  1 receive  card  in  the  Tl-4000  multiplexer  thereby 
demonstrating  the  utility  of  the  data  queries,  analyses,  sum- 
maries and  output  displays.  (Refer  to  pages  379  through  381.) 

6. 1.9. 5 Completeness  of  Data  Queries  and  Analyses 

The  DATEC  completeness  of  data  queries  amd  analyses  is  demon- 
strated by  the  validation  test  results  in  Appendices  A through 
J,  and  the  comments  frora  the  technical  controllers  at  the  con- 
clusion of  the  test  program  when  they  said  that  they  felt  the 
DATEC  monitor  point  selection  (data  queries)  and  subsequent  data 
processing  was  adequate  to  enable  the  technical  controller  to 
accomplish  PA/FI/TA  of  the  digital  transmission  system. 

6. 1.9. 6 Completeness  of  Summaries  and  Output  Displays 

The  DATEC  completeness  of  summaries  cUid  output  displays  is 
illustrated  by  the  successful  execution  of  the  system  scenario 
evaluations  in  Appendices  K through  FF.  The  technical  controllers 
were  critical,  however,  of  the  format  chosen  for  the  system 
overview  and  link  status  displays.  They  made  specific  reference 
to  the  need  for  a different  system  overview  format  when  moni- 
toring more  than  six  sites.  It  was  also  suggested  that  the 
link  status  display  be  reformatted.  The  recommended  format 
changes  are  discussed  in  Paragraph  6. 3. 2. 2. 
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6.1.10  The  Accuracy,  Reliability,  and  Utility  of  the  DATEC 

Measurements  Relative  to  Circuits  of  Different  Qualities, 
(i.e..  Determine  the  Operational  Scope  of  the  DATEC 
Me  as  uremen  t s ) 


Throughout  the  rest  of  this  report,  the  discussions  regarding 
PA/FI/TA  pertain  mainly  to  digital  circuit  qualities,  and  there 
are  numerous  exaitples  to  illustrate  DATEC 's  utility  cind  effec- 
tiveness in  this  area.  One  capability  of  DATEC  which  has  not 
been  discussed  in  much  detail  is  the  IQCS  measurement  made  on 
the  VF  channels  of  the  CY-104. 


The  DATEC  system  uses  the  PATE  configured  as  an  ISVF  (in-service 
voice  frequency)  monitor  for  making  in-service  channel  measure- 
ments. The  DATEC  selected  VF  channel  measurements  are  those  of 
average  power  level  and  2600  Hz  signal  to  noise.  These  measure- 
ments are  made  on  those  channels  which  are  selected  for  scanning 
by  DATEC.  The  complete  ISVF  in-service  measurement  capability, 
including  a channel  spectrxam  plot,  is  available  using  operator 
interaction  (Monitor  Immediate)  on  those  channels  connected  to 
DATEC  or  on  any  other  VF  channel  by  connecting  it  to  DATEC 
through  the  patch  panel  on  the  PATE  equipment  rack. 

The  validation  test  in  Appendix  H addressed  the  DATEC  VF  mea- 
surement capability  by  performing  measurements  on  both  1000  Hz 
and  2600  Hz  tones.  The  system  was  demonstrated  as  being  able 
to  accurately  measure  both  average  levels  and  2600  Hz  signal  to 
noise  ratios. 

The  system  scenario  evaluation  testing  which  addressed  VF 
channel  measurements  is  in  Appendix  W.  The  scenario  execution 
as  accomplished  by  the  tech  controllers  on  9 June  1977,  demon- 
strated the  reliability  and  utility  of  the  measurement  data  in 
identifying  and  correcting  VF  channel  problems.  The  scenario 
execution  made  use  of  the  DATEC  monitor  immediate  capability  to 
identify  the  channel  problems  using  the  measured  data  and  VF 
spectrum  plot.  Having  access  to  the  complete  ISVF  measurement 
* and  analysis  capability  provided  a valuable  tool  in  further 
analyzing  the  channel  level  problems. 


In  order  to  fiMTther  evaluate  the  DATEC  capability  relative  to 
circuits  of  different  qualities,  additional  VF  channel  testing 
was  p'erformed  using  a VF  channel  simulator  on  loan  from  RADC. 

The  channel  simulator  was  connected  to  Channel  1 of  the  CY-104. 
The  purpose  of  the  test  was  to  see  if  the  ISVF,  which  is  de- 
signed for  in-service  measurements  only,  could  be  useful  in 
identifying  VF  channel  problems  other  than  those  affecting  aver- 
•age  level  or  2600  Hz  signal  to  noise  ratio.  The  channel  simu- 
lator provided  the  capability  of  injecting  broadband  noise, 
impulse  noise,  phase  hits,  and  phase  jitter  onto  a VF  channel. 
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Figure  W-1.  Test  Configuration, 
User  VF  Channel  Degradation 
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The  test  results  showed  that  the  ISVF  was  very  effective  in 
measuring  stationary  perturbations  (except  phase  jitter)  but 
that  its  usefulness  in  catching  transient  events,  like  impulse 
noise,  is  dependent  upon  the  ISVF  taking  a channel  signa’ 
sample  coincident  with  the  transient  event  occurrence  in  order 
for  the  ISVF  to  be  effective  in  detecting  the  perturbation. 

The  test  results  are  included  as  a part  of  this  write-up  for 
reference.  The  testing  addressed  the  DATEC  measured  VF  channel 
performance  during  induced  perturbations  of  broadband  noise, 
impulse  noise,  phase  hits,  and  phase  jitter.  A summary  of  the 
test  results  is  presented  in  Table  6-7. 

The  test  results  demonstrate  the  need  to  be  able  to  make  a 
comprehensive  set  of  VF  measurements  on  selected  channels. 

This  can  be  easily  accomplished  by  using  the  PATE  configured 
as  an  I/OSVF  instead  of  its  current  ISVF  configuration.  The 
test  results  also  illustrate  the  usefulness  of  the  spectrum 
plot  in  analyzing  VF  channel  problems  like  increasing  PCM 
quantizing  noise,  which  would  be  readily  apparent  as  a reduc- 
tion in  the  signal  to  noise  ratio. 

6.1.11  The  Accuracy,  Reliability,  and  Utility  of  the  Perform- 
' ance  Assessment /Trend  Analysis  Capabilities  to  Resolve 

Degradations 

Relative  to  the  accuracy  and  reliability  of  DATEC' s performance 
assessment  and  trend  analysis  (PA/TA)  capabilities,  this  was 
verified  during  the  validation  phase  of  field  tests.  The  key 
performance  indicators  such  as  RSL  Margin,  the  Eye  parameters — 
Eye  Margin  and  Derived  Bit  Error  Rate — and  the  Tl-4000  and 
TlWBl  Frame  Error  Rate  parameters  were  thoroughly  checked  with 
regard  to  alarming  and  trending.  The  parameter  trending  soft- 
ware algorithm  was  verified  for  the  three  basic  types  of  param- 
eters; value,  ratio,  and  count,  through  the  "last  30  mths" 
columns  of  the  Link  Performance  Assessment  display  (see  in 
particular  the  field  test  data  for  Appendices  B and  D in 
Section  II  of  the  Field  Test  and  Evaluation  Report) . 

Except  for  the  scenario  of  Appendix  S,  Special  RSL  Long  Term 
Test,  there  were  no  tests  conducted  wherein  degradation  to  the 
communication  system  was  monitored  over  a relatively  long 
period  of  time  (that  is,  hours  or  days).  There  were,  however, 
several  scenarios  which  provide  good  examples  of  how — even  on 
a short  term  basis — the  tech  controllers  were  able  to  utilize 
DATEC' s PA/TA  capabilities  to  resolve  degradations.  These  ex- 
amples address  primarily  the  utility  aspect  of  this  topic; 
however,  reliability  is  also  demonstrated  if  it  is  considered 
that  almost  60  scenarios  were  conducted  over  a 2-1/2  month 
period  of  time,  wherein  the  PA/TA  capabilities  of  DATEC  were 
relied  upon  by  the  tech  controllers  to  resolve  degradations. 

The  consistency  which  was  displayed  throughout  this  phase  of 
field  tests  with  regard  to  problem  detection  and  isolation 
underscores  the  dependability  of  these  DATEC  capabilities. 
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TABLE  6-7.  DATEC  MEASURED  VF  CHANNEL  PERFORMANCE 


Test  Description 

1.  Baseline  Test. 

1000  Hz  Tone  at  -13  dBm 

2.  Impulse  noise  added  to 
baseline.  Impulse  rate 
is  10/sec. 


3.  Phase  hits  and  phase 

jitter  added  to  baseline. 
Phase  hit  control  was  set 
to  maximum  and  phase 
jitter  was  set  to  60  Hz 
at  30  degrees . 


4.  Broadband  noise  added  to 
baseline. 


Case  No.*  Test  Results 

1 Established  baseline  for 

comparison. 

2]^  VF  channel  analysis  shows 

presence  of  noise  in  the 
chcinnel.  Signal  type  is 
identified  as  wideband 
noise. 

22  VF  channel  analysis  shows 

no  presence  of  noise.  Signal 
type  is  identified  as  a 
test  tone.  This  illustrates 
the  problem  of  trying  to 
catch  a transient  event  using 
a one-time  sampled  measure- 
ment device. 

NOTE ; This  measurement  is 
normally  performed  by  count- 
ing amplitude  hits  over 
several  minutes  as  in  the 
I/OSVF. 

3 VF  channel  analysis  shows 
no  presence  of  either  phase 
hits  or  phase  jitter.  It  is 
not  surprising  that  the  ISVF 
does  not  detect  phase  hits 
and  phase  jitter,  it  does 
not  contain  the  required 
processing  circuitry.  These 
measurements  are  performed 
by  the  I/OSVF. 

4 VF  channel  analysis  clearly 
identifies  broadband  noise 
since  this  type  of  inter- 
ference is  stationary  cind 
easily  detected. 
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* See  following  data  display  printouts. 
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The  first  two  exan^les  were  taken  from  Appendix  L scenario. 
Receiver  Noise  Figure  Degradation  - A Versus  B,  conducted  on 
the  8th  of  June  (see  pages  242  through  248  ) , and  14th  of 
June  (see  pages  354  through  361). 

Another  illustration  of  degradation  recognition  may  be  found 
in  the  test  data  for  Appendix  R scenario,  RFI  and  Abnormal 
Interference,  conducted  on  13  June  1977  (see  pages  283  through 
290) . Note  in  this  particular  scenario  that  the  problem  is 
further  identified  through  use  of  the  display  of  the  hourly 
statistics  file  for  Receiver  A Eye  Margin  at  Ft.  Huachuca. 

6.1.12  The  Fault  Location  Times  as  Affected  bv  DATEC 


No  test  scenarios  were  written  especially  to  demonstrate  this 
facet  of  DATEC 's  capability,  primarily  for  one  reason.  The 
DATEC  system  provides  the  nodal  controller  with  a number  of 
fault  detection  and  isolation  capabilities  for  which  there  is 
no  manual  equivalent.  It  would  be  a simple  matter  then  to 
choose  one  or  more  of  this  type  of  system  anomaly  and  write 
scenarios  which  illustrate  this  lack  of  manual  capability, 
correspondingly,  the  fault  location  times  would  be  tremendously 
impacted  by  DATEC.  Depending  on  the  subtleness  of  some  of  the 
anomalies,  they  could  go  unrecognized  indefinitely  without  the 
use  of  DATEC. 

It  is  acknowledged  that  for  some  types  of  problems  such  as 
those  involving  hard  equipment  failures,  especially  in  those 
cases  resulting  in  loss  of  service,  the  communication  system  is 
suitably  alarmed  (either  audibly  or  visually)  such  that  the 
tech  controller  receives  warning  within  seconds  of  a failure. 
Reaction  time  in  these  instances  would  be  comparable  if  manual 
versus  DATEC- aided  isolation  was  considered. 

To  illustrate  the  type  of  problems  which  could  go  unnoticed 
under  manual  surveillance  for  long  periods  or  indefinitely,  and 
the  usefulness  of  DATEC  relative  to  detection  and  isolation  of 
such  anomalies,  the  following  test  data  is  offered. 

The  test  scenario  of  Appendix  L simulated  a receiver  whose 
noise  figure  was  steadily  degrading.  In  this  scenario  conducted 
on  8 June  1977  (see  pages  242  through  248) , the  tech  con- 
troller was  able  to  trace  the  problem  using  the  Eye  parameters, 
Margin  and  Hits.  At  the  time  that  he  requested  Maintenance  to 
lock  on  the  B receiver  and  check  the  A receiver  at  Ft.  Huachuca, 
the  system  BER  was  still  good.  There  would  have  been  no  warning 
of  this  type  of  problem  if  the  tech  controller  had  been  unaided 
by  DATEC  until  disruption  of  service  when  the  baseband  had  de- 
generated far  enough  to  cause  MUX  errors  and  switching.  None 
of  the  daily,  weekly  or  monthly  preventive  maintenance  checks 
would  have  detected  this. 


6.1.13 


The  Output  Data  Relative  to  its  Utility  in  Optimizing 
Preventative  Maintenance  Schedules  and  the  Maintenance 
Effort  of  the  FKV  Type  Equipment 

At  Ft.  Huachuca  and  Site  Sibyl  radio  checks  are  made  at  daily, 
weekly  and  monthly  intervals  for  preventative  maintenance  pur- 
poses. The  check  lists  for  these  operations  are  shown  in 
Figures  6-7,  6-8,  and  6-9. 

Of  these  operations,  some  may  be  directly  accomplished  by  DATEC, 
others  are  effectively  checked  by  inference  from  data  that  is 
measured  by  DATEC.  Power  supply  voltages  may  be  directly  mea- 
sured via  the  analog  scanners  and  MAC  units.  For  the  field 
tests,  only  a few  voltages  were  randomly  selected  for  demon- 
stration purposes.  In  an  actual  installation,  all  key  power 
supply  voltages  should  be  monitored. 

AGC  voltage  is  another  directly  measurable  quantity.  After 
appropriate  conversion,  it  is  displayed  as  the  more  useful 
parameter,  RSL  Margin,  that  is,  the  margin  between  actual  RSL 
and  the  PCM  threshold,  -71  dBm. 

Other  items  such  as  proper  transmit  power  and  frequency,  re- 
ceiver frequency  and  pilot  levels  may  be  verified  by  inference 
from  the  general  "health"  of  the  link  as  noted  by  observing 
other  DATEC  monitored  parameters.  The  best  example  of  this 
is  transmit  power.  Because  a total  picture  of  the  operational 
status  of  a link  is  made  available  to  the  nodal  controller  by 
DATEC,  such  a problem  can  be  easily  detected  and  isolated. 

The  Appendix  M scenario.  Transmitter  Power  Output  Problems, 
was  included  in  the  field  tests  to  illustrate  this  facility. 
Data  for  the  14  June  execution  of  this  scenario  is  included  in 
pages  342  through  345. 

in  this  example,  the  RSL  pattern  at  Site  Sibyl  was  the  key. 

Since  it  is  possible  to  detect  gradual  degradation  of  RSL  over 
a period  of  time  using  the  trend  analysis  capability  of  DATEC, 
this  information  can  be  used  for  preventive  maintenance  pur- 
poses, before  service  is  disrupted. 

Obviously,  DATEC  cannot  generate  a curve  of  RSL  versus  AGC. 
However,  the  purpose  of  getting  this  information  on  a monthly 
basis  is  primarily  to  detect  degradation  or  shifts  in  receiver 
performance.  As  just  pointed  out,  this  information  is  avail- 
able in  DATEC  and  is  continually  being  updated.  The  fact  that 
data  of  this  type  is  being  continually  monitored  and  updated 
points  out  another  aspect  of  DATEC' s usefulness.  The  purpose 
of  a preventive  maintenance  program  is  to  check  potential  prob- 
lem areas  with  the  objective  of  detecting  degradations  which 
could  lead  to  major  problems  such  as  loss  of  service  or  even 
catastrophic  failure.  Hopeful,  the  preventive  maintenance 
schedule  is  such  that  these  degradations  are  caught  as  they  are 
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developing.  The  obvious  problem  is  that  if  some  electronic 
function  is  going  to  degrade,  it  is  not  going  to  do  so  on  any 
particvLLar  schedule.  A component  in  the  IF  strip  could  start 
to  fail  the  day  after  an  RSL  versus  AGC  curve  was  generated  as 
part  of  monthly  preventive  maintenance. 

With  respect  to  the  utility  of  DATEC's  output  data  relative  to 
optimizing  preventative  maintenance  schedules,  it  may  be  said 
that  there  would  be  no  fixed  schedule  regarding  the  checks  that 
are  now  being  made.  Using  the  performance  assessment  and  trend 
analysis  capabilities  of  DATEC,  degradations  would  be  automat- 
ically detected  and  alarmed  upon.  Taking  units  off-line  for 
replacement  or  repair  would  be  accon^jlished  when  a function  had 
degraded  to  an  alarm  state.  This  first  level  of  alarm  condi- 
tion (amber)  would  naturally  be  chosen  such  that  it  was  reached 
before  service  had  degraded  below  link  performance  objectives. 

See  also  Paragraph  6.2.1  for  further  discussion  of  this  topic 
as  it  relates  to  manning  structure. 

6.1.14  The  Ability  of  DATEC  to  Provide  Sufficient  Information 
to  Determine  the  Proper  Thresholds  for  Alam/Parameter 
Indicators 


Alarm  thresholds  are  normally  based  upon  expected  performance 
and  then  adjusted  as  required  from  long-term  trend  analysis 
data.  The  situation  at  the  test  link  between  Ft.  Huachuca  and 
Site  Sibyl  used  during  these  field  tests  were  slightly  differ- 
ent. The  initial  thresholds  were  established  based  on  expected 
performance  of  the  equipment  or  characteristics  of  the  link 
(medium) ; but  the  adequacy  of  the  chosen  thresholds  was  gauged 
primarily  on  how  well  they  served  the  purpose  during  the  System 
Simulation  Scenarios.  In  either  case,  there  is  sufficient  data 
provided  to  optimize  the  thresholds.  Following  is  a discussion 
of  how  the  alarm  thresholds  were  established  for  the  various 
types  of  parameters  and  the  considerations  that  were  given 
relative  to  their  adequacy. 

RSL  Margin.  The  site  data  base  tables  for  RSL  versus  AGC  were 
develop^  from  actual  measurements  taken  at  the  site.  RSL 
Margin  is  the  difference  between  RSL  and  -71  dBm,  the  PCM 
threshold.  From  observation  of  the  RSL  Margin  parameters  at 
Ft.  Huachuca  and  Site  Sibyl,  mean  values  were  chosen  as  a base- 
line. It  was  noted  that  under  normal  weather  conditions  RSL 
Margin  would  vary  from  1 to  2 dB  from  these  mean  values.  The 
amber  flag  threshold  was  chosen  (somewhat  arbitrarily)  as  6 dB 
below  the  mean  value  for  each  radio  at  each  site.  The  red  flag 
threshold  was  selected  (in  an  equally  arbitrary  manner)  at  12  dB 
below  the  mean.  These  thresholds  were  established  as  they  were 
not  because  of  any  significant  change  in  communication  systems 
performance  as  the  threshold  values  were  crossed,  but  rather  to 
call  attention  to  the  fact  that  RSL  Margin  was  deviating  further 
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and  further  from  the  expected  link  performance.  Crossing 
thresholds,  then,  merely  alerted  the  operator  that  received 
signal  levels  were  not  as  they  should  be,  based  on  nominal 
operation . 

The  usefulness  of  these  thresholds  was  displayed  in  a very 
practical  manner  on  at  least  one  occasion.  At  1445  hours  on 
15  June  1977,  it  was  noted  that  RSL  Margin  for  the  B receiver 
at  Ft.  Huachuca  and  for  the  A and  B receivers  at  Sibyl  were  all 
approximately  8 dB  lower  than  the  baseline  values.  A sustained 
wind  of  about  20  itph  was  blowing  outside  (at  the  Ft.  Huachuca 
antenna  tower)  at  the  time.  A check  of  the  tower  revealed 
that  a flexible  waveguide  feeding  the  transmit  antenna  had 
split. 

Eye  Margin  and  Derived  BER  (PER  BER) . These  two  parameters  are 
covered  together  because  they  are  both  derived  from  the  same 
input — eye  dispersion  voltage — and  because  they  are  both 
correlated  with  each  other  and  with  measured  BER.  The  amber 
threshold  originally  chosen  for  DER  BER  was  1 x 10“^.  The 
amber  threshold  for  Eye  Margin  was  that  value  of  margin  corre- 
sponding to  the  Eye  Dispersion  voltage  that  resulted  in  the 
1 X 10“'  DER  BER  value.  The  red  thresholds  were  based  on  a 
dispersion  voltage  which  resulted  in  a 1 x 10“5  deR  BER.  The 
1 X 10“7  ber  is  the  minimum  performeince  objective  for  an  FKV 
type  link.  As  the  test  scenario  phase  of  field  tests  pro- 
gressed, it  was  noted  that  there  was  sufficient  sensitivity  and 
resolution  in  the  BEM  derived  parameters  to  warrant  tightening 
the  thresholds  for  DER  BER  to  1 x 10“ 9 and  1 x 10“ ^ for  amber 
and  red,  respectively.  Eye  Margins  were  correspondingly 
changed.  This  resulted,  in  those  scenarios  featuring  use  of 
Eye  parameters,  in  detection  and  isolation  of  perturbations 
introduced  to  the  communication  system  before  those  perturba- 
tions induced  bit  error  rates  in  excess  of  1 x 10“ ^ (see  ex- 
ample in  Paragraph  6.1.3). 

Eye  Amplitude.  This  is  another  BEM  derived  parameter  which  is 
a negative  dc  voltage  proportional  to  the  RMS  baseband  power 
level  into  the  Baseband  Active  Coupler.  Nominally  the  level  at 
this  point  is  -9  dBm.  In  both  radios  tested,  a special  monitor 
point  for  this  parameter  was  provided.  This  voltage  was  noted 
during  data  base  generation  for  the  AN/FRC-162  radio  to  be 
relatively  stable,  and  did  not  vary  more  than  a few  tenths  of 
a dB  from  nominal.  The  amber  and  red  threshold  levels  were 
set  at  ±0.75  dB  from  nominal  and  ±1.5  dB  from  nominal,  respec- 
tively. Examination  of  data  taken  throughout  the  remaining 
phases  of  field  tests  indicated  that  the  Eye  Amplitude  param- 
eter remained  constant  for  the  radios  at  both  sites.  Based  on 
these  observations,  the  thresholds  could  have  been  set  tighter — 
say  ±0.5  dB  for  amber  and  ±1.0  dB  for  red. 
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Eye  Hits . Hits  are  3-level  partial  response  errors  which  are 
counted  by  the  self-contained  EPUT  in  the  BEM.  The  actual 
output  from  the  BEM  is  a negative  dc  voltage  proportional  to 
Eye  Hits.  Design  of  the  hit  counter  function  in  the  BEM  is 
such  that  it  begins  to  detect  hits  when  the  Baud  error  rate 
reaches  10“  12^  >Phe  hits  counting  function  and  the  BER  as 
derived  by  the  dispersion  meter  within  the  BEM  may  or  may  not 
correlate  depending  upon  the  type  of  noise  present.  Transient 
occurrences  such  as  deep  fades  that  cause  simultaneous 
squelches  of  both  receivers  will  result  in  a hit  count,  whereas 
the  DER  BER  parameter,  derived  from  dispersion  voltage,  may 
show  no  perturbation,  depending  upon  when  the  dispersion  volt- 
age was  sampled.  The  Eye  Hits  parameter,  then,  is  most  useful 
in  detection  of  transient  type  disturbances. 

The  thresholds  for  Eye  Hits  were  chosen  as  0.0222/sec  and 
1.888/sec  for  amber  and  red,  respectively.  Considering  the 
bit  rate  of  12.5  Mb/s,  this  corresponds  roughly  to  10”"  and 
10” 7 bit  error  rates.  These  thresholds  are  more  or  less 
arbitrary.  It  was  noted  at  the  start  of  field  tests  under 
normal  weather  conditions  and  with  no  perturbations  being  de- 
liberately introduced  to  the  communication  system,  that  no  hits 
were  ever  recorded.  Two  hits  per  BEM  90-second  sample  period, 
which  is  what  the  amber  threshold  of  0.0222/sec  is,  therefore 
seemed  to  be  a logical  initial  selection.  Subsequent  field 
test  operations  involving  the  AN/FRC-162  radio  did  not  yield 
any  additional  data  that  warranted  changing  the  thresholds. 

It  will  be  noted  from  examination  of  the  field  test  scenario 
data  that  the  Eye  Hits  parameter  never  was  used  in  a quantita- 
tive manner,  but  as  an  indicator  of  some  transient  disorder, 
which  as  mentioned  previously,  is  its  primary  function.  An 
example  of  this  may  be  found  in  the  data  from  Appendix  K, 

7 June  1977,  a scenario  in  which  single  path  deep  fade  was 
simulated. 

When  DATEC  was  tested  xn  conjunction  with  the  DR8A  radio,  some 
adjustments  to  both  the  Eye  Hits  parameter  thresholds  and  to 
the  BEM  hardware  itself  were  required.  The  hardware  changes 
are  discussed  in  paragraph  6.1.3  of  this  section.  The  thresh- 
old changes  were  required  for  the  same  reason,  higher  system 
BER,  to  remain  compatible  with  the  level  of  performance  of  the 
communication  system.  Thresholds  chosen  for  operation  with 
this  radio  were  8.53  hits/sec  and  136  hits/sec  for  amber  and 
red,  respectively.  This  is  roughly  equivalent  to  10”^  and 
10”5  error  rates. 

No  System  Simulation  Scenarios  were  conducted  that  involved 
transient  perturbations  wherein  fault  detection  and  isolation 
might  have  been  facilitated  through  use  of  the  Eye  Hits 
parameter. 
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K2.  In  period  of  approximately  4 seconds: 

Introduce  40  dB  of  attenuation  (or  enough 
to  cause  RX  switch  over)  in  10  dB  steps  into 
the  channel  that  is  in  service  and  then  remove 
the  attenuation  in  10  dB  steps. 


K3.  Repeat  step  2 (In  the  same  charnel)  once  every 
5 to  10  minutes  for  a period  of  one  hour. 
Record  the  time  of- each  simulated  fade. 


Simulated  Fade  No.  1 


ifl— <■ 


Kl.  At  HUA,  conaect  attenuators  (XIO) 

between  Equalizer  nnd  IF  in  RX  A and  RX  B 
as  shown  in  I-iqure  K-i. 
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DATEC  SYSTLr^  EV'.!,:) ATT 01 3 wo??:'vS:i*;et 


j~  OBSERVANCE  (key  points  only)  FRifflOUr 

Sys  teir  CleF.r 

Riclio  Hvjiiched  from  "A"  to  "B"  receiver.  Link:  12/7 

I^rform^nce  print-out  shows  Jll;'2  eye  hits  on  "A" 

Receiver  only.  Receiver  "B"  vras  geed  at  all 
I suspect  proMe;.T&  on  "A"  receiver,,,. 

Turned  problem  to  mairt 

I'ai  nt  advs  there  is  nothing  v^rong  with  the 
reevr,  cnntinuei'is  to  try  and  isolate  the 
problem,.  Still  have  problem  with  switching  to 
"E"  here  at  HUA,..///Rn 

j P-ased  upon  Eye  hits  noted,  sqtiechlcs,  and  RGL 
[margin  drop  noted  on  "A"  reevr,  durinp  the  past 
hotir,  celicve  the  p;oVj.en  to  bo  cr<v.sed  by 
single  path  fast  fading,  affccti.:,"  only  the  "A" 
reevr.  .liossi hi y int/wferenoe  of  sore  kind,.  ?3c 
other  conclusions  can  be  dravjn  ATT, , .////tit 


ir  REF  D.'.i’E  j 'iiAr:  j 

I 

6/7  1010  i 


6/7  1100  ! 


Believe  that  iJ.  the  hourly  display  could  lie  held 
instead  of  hfin;-  dumpeb  into  the  daily  data,  af  :er 
the  end  of  each  hoinv  the  problem  could  have  bee  i 
isolated  sooner, ..If  we  could  arrarro  t’le  system 
to  only  kick  out  the  b.-'tom  scan  on  ■'acn  par.amstia*, 
into  the  daily  readout,  and  keep  all  others,  vre 
would  h;re  much  more  info  readily  available  to 
us..///rvd  /// 


I Tkoi  ccjr;:Rr:i  ia;j. 
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1 0-003 


LINK 


LAST 

LAST  HR 

SCAN 

MEAN 

hua 

RSLMAR 

29.936 

26.676 

A 

EYEMAH 

13.369 

13.278 

RSLAVL 

1 . 0000 

.92357 

EYEAVL 

1 . 0020 

1 . 0000 

EYEHIT 

..?93.09 

58.613 

HUA 

RSLMAR 

29.453 

29.291 

B 

EYEMAR 

5.7603 

9 . 7 46  . 

RSLAVL 

1 . 0000 

.92857 

EYEAVL 

I . 0000 

1 . 0000 

EYEHIT 

0.0 

52.013 

SBL 

RSLMAR 

33.500 

30.102 

A 

EYEMAR 

13.142 

13.096 

RSLAVL 

1 . 0000 

1 . 0000 

EYEAVL 

1 . 0000 

1 . 0000 

EYEHIT 

0.0 

0.0 

SBL 

RSLMAR 

32.333 

32.365 

B 

EYEMAR 

1 3.831 

13.419 

RSLAVL 

1 . 0000 

1 . 0.A  00 

EYEAVL 

1 . 0000 

1 . 0000 

EYEHIT 

0.0 

0.0 

PERFORMANCE  ASSESSMENT 


LAST  24  HR  LAST  : 

MEAN  DEV  MEAN 

29.142  1.I4II  29.65? 
10.623  2.0067  10.939 

I . 0000  I . 00'’J 

I . 0000 1 . 0'’00 

.02133  .05226  .04112 

33.302  1.3026  30.234 

9.1157  1.9932  5.5974 

1.0000  .93505 

1 . 0000 0 . 997  I 

.00125  .00219  4.5333 

37.585  .94fH  39.237 

13.146  .44232  12.611 

1 . 0000 1 . 

1 .0000  0.9943 

.00155  .00347  3.79,36 

33.783  1.02/3  34.973 

13.452  .31095  12.059 

l.'^000  1.000  3 

1 . 0000  0 . 994  1 

.0'^324  .00054  2.1079 


RADIOS  TIME  153/11 
DAYS  LAST  30  MTiS 

DEV  MEAN  DEV 

.21836  

2.3534  


.04319  — 
2.0300  — 
2. 3.?  99  ~ 


5.  <1634  

1.9267  

.51716  


4.1931 
.73336 
1 .6250 


3.6463 


'01  22 
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R ATE 
RATE 
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Frame  Error  Rate  (FER  - Tl-4000  and  TlWBl) . Thresholds  for 
this  parcuneter  were  chosen  in  much  the  same  manner  as  those  for 
Eye  Hits.  With  the  communication  system  operating  under  normal 
conditions,  no  frame  errors  were  detected  from  either  multi- 
plexer. The  initial  thresholds  for  frame  error  count  (for  both 
Tl-4000  and  TlWBl)  were  selected  as  2 errors  per  EPUT  sample 
period  for  amber  and  13  for  red.  This  converts  to  frame  error 
rates  of  1. 7 x 10“7  (amber)  and  1.1  x 10“6  (red)  for  the 
Tl-4000;  and  2.1  x lO”®  (amber)  and  1.4  x 10”^  (red)  for  the 
TlWBl. 

As  with  Eye  Hits,  FER  was  not  used  during  the  test  scenarios  in 
a strictly  quantitative  manner.  The  thresholds  as  they  were  set 
proved  to  be  useful  in  fault  detection  and  isolation  and  could 
be  used  as  shown  in  the  example  below  from  an  Appendix  U sce- 
nario to  catch  a developing  failure. 

Note  that  the  FER  discrepancy  at  Sibyl  was  first  recognized 
when  it  was  actually  in  the  order  of  10“^  (see  Tech  Controller's 
comment  at  0942,  8 June  1977,  on  page  327)  . 

Since  the  thresholds  were  used  in  a more-or-less  qualitative 
fashion,  they  were  not  changed  from  their  initial  values  when 
the  EPUT  time  base  was  changed  from  2 minutes  to  3-1/2  minutes, 
midway  through  the  System  Simulation  Scenario  test  phase,  as 
previously  discussed  in  paragraph  6.1.3.  The  tech  controllers 
continued  to  use  the  original  limits  and  were  just  as  effective 
in  isolating  faults. 

Maintenance  Voltage.  The  thresholds  for  Maintenance  Voltages 
were  set  for  in-plant  tests  at  ±5  percent  from  nominal  for 
amber  and  ±10  percent  from  nominal  for  red.  At  the  start  of 
field  tests  it  was  noted  that  all  the  voltages  that  were  moni- 
tored (6  for  each  site)  except  one,  the  +15  volt  power  supply 
for  the  TlWBl  at  Ft.  Huachuca,  were  in  the  green  (no  alarm) 
condition  and  remained  very  stable.  The  TlWBl  +15  volt  supply 
was  amber.  The  equipment  manual  tolerance  for  this  supply  was 
the  same  as  the  DATEC  amber  tolerance,  ±5  percent.  It  was 
recognized  prior  to  the  start  of  field  tests  that  it  was  not 
feasible  to  change  the  communication  equipment  power  supplies 
incrementally  to  simulate  gradual  degradation.  Power  supplies 
were  disabled  completely  for  the  tests  either  by  removal  of 
fuses  or  opening  of  circuit  breakers.  The  point  here  is  that 
analytically  derived  thresholds  for  Maintenance  Voltage  for 
field  tests  held  little  significance,  and  were  in  fact  not  re- 
quired. For  this  reason,  the  tolerances  originally  chosen  for 
in-plant  tests  were  not  changea  <(;r  the  field  tests. 
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From  examination  of  the  field  test  data,  it  was  noted  that  all 
power  supplies  with  the  exception  of  the  TlWBl  supply  previously 
mentioned  were  stable  to  well  within  5 percent.  The  TlWBl 
supply  varied  as  much  as  12  percent  from  nominal.  No  anomalies 
in  operation  of  the  low  level  MUX  were  noted  which  might  have 
been  correlated  with  the  +15  volt  power  supply  discrepancy,  but 
as  mentioned  in  previous  paragraphs  of  this  section,  use  of 
DATEC's  long-term  trend  analyses  capabilities  was  not  a primary 
objective  for  the  field  tests;  therefore,  there  may  have  been 
instances  that  were  missed.  The  information  for  such  a corre- 
lation to  be  made  was  available,  nevertheless,  on  the  Link  Per- 
formance Assessment  displays  for  the  TlWBl  emd  for  the  Main- 
tenance Voltages,  and  if  examined  over  a period  of  time  could 
have  been  used  in  making  the  decision  to  either  retain  the 
thresholds  as  originally  established  or  perhaps  loosen  them. 
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6.1.15  The  Reconunended  Sample  Rates  for  the  Most  Effective  Use 
of  DATEC 

In  any  discussion  regarding  monitoring  of  communication  systems 
for  the  purposes  of  performance  assessment,  fault  isolation,  and 
trend  analysis,  the  subject  of  scan  time  (or  sample  rate)  is 
sure  to  evoke  the  most — and  diverse — comment.  Discussions  with 
the  tech  controllers  participating  in  the  System  Simulation 
Scenarios  proved  to  be  no  exception.  They  all  mentioned  at  one 
time  or  another  that  they  felt  scan  times  should  be  shorter. 

The  merits  of  higher  sample  rates  will  be  discussed  subsequently, 
but  some  comment  should  be  made  at  this  point  regarding  the  tech 
controllers'  views  and  the  circumstances  involved  during  con- 
duction of  the  scenarios  that  might  have  influenced  their  think- 
ing with  respect  to  this  subject. 

The  System  Simulation  Scenarios  were  written  and  conducted  in 
such  a manner  that  their  average  duration  was  less  than  one 
hour.  The  perturbations  that  were  introduced  into  the  communi- 
cation systems  yielded  realistic  system  responses,  but  as  an 
expedient  in  getting  as  much  data  as  possible,  the  faults  were 
introduced  over  a period  of  minutes.  Within  15  minutes  to  a 
half  hour  after  the  tech  controllers  had  obtained  their  baseline 
data  for  an  "all  green"  system  operating  in  the  normal  manner, 
the  perturbation (s)  would  be  introduced.  Except  for  a test  such 
as  that  in  Appendix  S,  Special  RSL  Long  Term  Test,  long  term 
performance  assessment  and  trend  analysis  was  not  a part  of  the 
scenario  objectives.  These  CPMAS  functions  were  considered,  but 
on  a short  term  basis. 

Essentially,  then,  the  tech  controllers  were  in  a fault  isola- 
tion mode  from  the  outset  of  each  scenario.  It  is  quite  natural 
that  once  a problem  is  recognized,  it  is  desirable  to  get  as 
much  data  as  possible  in  the  shortest  period  of  time  as  possible, 
in  order  to  isolate  the  cause  and  initiate  remedial  action. 
Electronic  design  has  progressed  to  the  point  today  where 
what  we  consider  to  be  a reasonable  period  of  time  is 
"instantaneously" . 

To  put  the  subject  of  scan  time  in  its  proper  perspective,  a 
scenario  such  as  that  in  Appendix  L — Receiver  Noise  Figure 
Degradation  J'  versus  B — should  have  been  conducted  such  that 
the  simulatea  degradation  to  the  radio  receiver  took  place  over 
a period  of  days  or  c,en  weeks.  This  would  probably  have  come 
closer  to  simulating  ; n anomaly  created  by  an  aging  component, 
for  instance.  Since  problems  of  this  type  do  not  cause  loss  of 
service — or  for  that  matter  even  significantly  degraded 
operation — immediately,  present  scan  times  might  even  be 
considered  short. 

It  is  acknowledged  that  scan  times  of  three  and  one-half  to 
four  minutes  for  most  parameters  and  seven  to  eight  minutes  for 
BEM  processed  eye  parameters  is  lengthy  if  loss  of  service  is 
involved.  However,  as  was  discussed  in  paragraph  6.1.4,  loss 
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of  service  alarm  information  is  processed  separately  from  param- 
eters via  the  SSFSS  function,  and  is  available  to  the  operator 
within  seconds  of  occurrence.  Once  the  operator  is  alerted  via 
the  major  alarm  and  associated  minor  alarms  and  two-state 
status  information,  he  may  then  enter  Monitor  Immediate  mode 
and  examine  parameters  in  the  problem  area  with  an  update  rate  t 

limited  only  by  the  hardware  processor.  For  all  parameters  but 
two  available  in  Monitor  Immediate,  this  scan  rate  is  just  a 
few  seconds.  For  FER  and  BEM  processed  Eye  Hits  data,  the  up- 
date times  are  three  and  one-half  minutes  and  one  and  one-half 
minutes,  respectively.  These  times  are  both  established  by  EPUT 
sample  time  bases.  (The  BEM  has  a self-contained  EPUT  function 
dedicated  to  Hit  counting.)  The  three  and  one-half  minutes 
time  base  for  the  EPUT  which  processes  frame  errors  was  dis- 
cussed in  paragraph  6.1.3.  That  time  base  was  changed  from  two  i 

minutes  to  three  and  one-half  minutes  during  the  Field  Test 
program  to  match  up  better  with  the  nodal  control  scan  time  to 
prevent  loss  of  latched  transient  data.  This  time  base  should 
not  be  changed;  however,  a shorter  time  base  for  use  during  I 

Monitor  Immediate  is  a practical  suggestion  and  is  feasible.  i 

This  applies  to  both  the  external  EPUT  and  the  EPUT  function 
in  the  BEM.  The  shorter  time  bases  could  be  mechanized  by  using 
the  self-test  time  bases  which  are  just  seconds  in  duration. 

As  just  stated,  the  EPUT  time  bases  could  be  shortened  for 
Monitor  Immediate  mode  and  thus  improve  the  fault  isolation 
function,  but  the  DATEC  system  in  its  present  configuration  is 
not  totally  ineffective  in  this  respect.  Consider  the  test 
scenario  of  Appendix  EE,  Unrelated  Multiple  Failures-1,  con- 
ducted on  29  June  1977.  In  this  scenario  8,  unrelated  failures 
were  induced  in  the  communication  system  by  perturbations  in- 
troduced over  a period  of  34  minutes.  The  tech  controllers 
isolated  these  faults  in  a period  of  80  minutes — an  average  of 
10  minutes  per  fault.  Or,  consider  the  data  for  this  scenario 
conducted  on  21  June,  (see  pages  305  through  310)  when  only 
four  faults  were  induced.  Total  time  to  isolate  these  faults 
was  23  minutes — or  between  five  and  six  minutes  per  fault. 
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DATEC  SYSTEM  EVALUATION  WORKSH|^'^^^  p 


1/29  June  77 


2/29  June  77 


OBSERVANCE  (key  points  only) 


Start  new  day  with  systems  Green. , ,////RR 

Overview  showing  the  "A"  ra  dio  recvr  and  TlVJBl  1/29  June  77 
at  SBL  amber,, ///RR  ///Showing  the  "A"  RSL  at 
SBL  down  in  the  amber  region,,///^ 

Requested  SBL  chker  their  "A"  Recvr  antenna  1/29  June  77 

Alignment, . , /// /RR 

Overview  now  showing  the  "A"  Recvr  at  HUA  Red,, 
also  showing  a major  alarm  on  the  TlWBl's  here 
and  at  SBL, . .Requesting  in-house  loops  on  the 
TlWBl's  both  at  HUA  a nd  SBL..////RR 

risplay  now  showing  our  "B"  Recvr  amber  also,,RR  2/29  June  77 
IP  displays  indicates  RSL  on  both  recvrs  at  HUA 
very  low, . .////RR///Requesting  SBL  swap  to  their 
"F'  radio  xmitter, ,////RR 

Maint  advsd  the  "A"  Recvr  antenna  at  SBL  was  out 
of  alignment,, They  say  this  has  been  corrected, ./ ’/RR 

SBL  now  on  his  "B"  mitter  ,..///RR 
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Maint  advs  that  SBL  TlWEl  is  good,,,  the  one  at 
HUA  is  bad  and  turned  to  maint  ATT, .,///RR 

Ka  int  advs  of  a blown  fuse  in  the  TlVJBl  here 
at  HUA,,  Replaced  saine..///RR 

Requesting  SBL  chker  their  Xmit  antenna  alignmen  ,,///RR 
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Maint  advsd  of  hot  levels  from  sub  on  CY-lOU  and 
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"A  " recv  in  the  Red,.///RR 

Requesting  SBL  go  back  to  "E"  radio  mitter  and 
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control  to  trblshoot  an  apparent  problem  at 
SBL..///RR 


IPRINTOUT  REF 


6/29  09U7 
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1,  Transmit  baseband  problem  at  HUA, 
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L,  Xmit  antenna  at  HUA  misaligned, 
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Displays  used,. 
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3,  Overview  (for  problem  indicator.) 
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6.1.16  The  Communication'  System  Operations  During  Degraded/ 
Normial  Operating  Conaitions  of  the  DATEC  System 

Appendix  J of  the  Field  Test  Plan/Procedures  document  addressed 
this  item  specifically.  All  DATEC  monitor  point  connections 
to  the  communication  system  are  either  to  relay  contacts  which 
are  provided  for  this  purpose  or  are  effectively  bridge-on  type 
connections.  In  the  latter  case,  to  assure  that  in  the  event 
the  active  monitoring  circuits  in  DATEC  should  short  to  ground 
for  some  reason,  isolation  resistors  are  provided  to  limit  cur- 
rent to  a value  which  will  not  degrade  the  operation  of  the 
communication  system.  The  procedures  of  Appendix  j verified 
the  fail-safe  aspects  of  monitor  circuits  falling  into  this 
latter  category.  Results  of  these  tests  indicated  that  when 
simulated  failures  were  made  to  occur  in  the  various  monitoring 
functions  of  DATEC,  the  coiranunication  system  continued  to  oper- 
ate without  alarm  or  degradation. 

Normal  operation  of  the  communication  system  prior  to  degrading 
the  DATEC  system  (i.e.,  normal  operating  conditions  of  the  DATEC 
system)  was  verified  during  the  initial  steps  of  Appendix  J. 


The  procedure  and  data  collected  during  this  field  test  is 
included  on  pages  429  through  453  following. 


APPENDIX  J 


OPERATION  WITH  DEGRADED  CONDITIONS 


1.  PURPOSE 

The  purpose  of  this  test  is  two-fold:  (1)  to  demonstrate  what  effect, 
if  any,  a degraded  DATEC  System  has  on  a normally  operating  communi- 
cation system,  and  (2)  to  demonstrate  operation  of  the  DATEC  system 
when  both  DATEC  and  communication  system  are  in  degraded  condition. 


2 . BACKGROUND 

All  DATEC  connections,  with  the  exception  of  power  supply  voltages. 
Baseband  Eye  Monitor  (BEM)  Couplers  and  Event  Per  Unit  Time  (EPUT) 
Remote  Buffers,  are  to  relay  contacts  in  the  communication  system. 

No  adverse  effects  can  be  caused  by  DATEC  degraded  operation  for 
relay  contact  monitoring,  therefore;  the  first  part  of  this  test  will 
address  only  the  active  signals  monitored  by  DATEC  to  demonstrate 
what  effect  on  a normally  operating  communication  system,  degrada- 
tion of  DATEC  will  have. 

All  power  supply  voltages  are  monitored  through  a series  resistance. 

In  those  cases  where  scaling  is  required,  there  is  also  a shunt 
resistor  forming  a voltage  divider.  Failure  will  be  simulated  by 
shorting  the  monitored  side  of  the  series  resistor  to  ground. 

The  baseband  Eye  Monitor  connection  is  to  the  AN/FRC-162  RCV  LO  LVL 
output  via  the  Baseband  Active  Coupler.  Failure  will  be  simulated 
by  removal  of  power  from  the  Coupler. 

EPUT  Remote  Buffers  connect  directly  to  Tl-4000  and  TlWBl  logic 
signals.  The  buffers  present  a minimum  impedance  of  10,000 
ohms.  Failure  will  be  simulated  by  removal  of  power  from  the 
Buffer. 

The  second  phase  of  this  test  will  deal  with  situations  wherein  both 
the  communication  system  and  DATEC  are  degraded. 

Because  of  the  complexity  involved,  the  most  likely  candidate  for 
DATEC  degradation/failure  is  the  nodal  control  function  consisting 
of  the  ADDS  console,  H-316R  computer  and  Disc.  Failure  in  this 
area  eliminates  the  facility  of  automatically  scanning  and  displaying 
(via  CRT)  site  status.  However,  there  are  several  ways  (work-around- 
methods)  of  collecting  and  displaying  data  which  may  be  employed 
while  repair  work  is  being  done  on  the  nodel  controller.  Although 
the  automatic  collection  and  display  of  alarms  via  the  nodal  controller 
has  been  lost,  the  SSFSS  is  fully  operative.  Local  hardware  display 
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of  both  nodal  and  remote  alarms  will  be  demonstrated.  Use  of  the 
MAC  in  the  local  mode  emd  use  of  the  TermiNet  printer  patched  into 
the  150  Baud  party  line  to  control  and  collect/display  data  via  the 
Measurement  and  Acquisition  Control  (MAC)  will  be  demonstrated. 

If  the  EPUT  fails,  there  is  no  backup  mode;  therefore,  data  such  as 
BEM  parameters,  Ti-4000  and  TlWBl  frame  errors  and  reframes,  and 
radio  receiver  squelch  information  will  be  lost.  However,  the  EPUTS 
have  a local  self-test  function  and  modular  construction  which  will 
provide  quick  fault  isolation  and  repair  capability. 

If  a BEM  fails,  baseband  quality  data  (Dispersion,  Hits  and  Eye 
Amplitude  voltages)  for  the  radio  involved  will  be  lost;  however, 
the  basic  fault  detection/isolation  indications  such  as  alarms  and 
the  remaining  equipment  parameters  are  intact. 

Failure  of  an  Alarm  Scanner  means  that  part  or  all  of  the  hard  equip 
ment  alarms  and  two-state  status  indication  for  that  particular  scan 
ner  is  lost,  but  the  PATE  can  still  analyze  parameter  data  and 
display  alarm  threshold  violations.  Local  self-test  and  modular 
construction  facilitate  fault  isolation/repair. 

Loss  of  an  Analog  Scanner  means  that  part  or  all  of  the  voltage 
measurements  routed  via  that  scanner  will  be  lost,  but  hard  equip- 
ment alarms  and  two-state  status  information  is  still  available. 

Like  the  Alarm  Scanner  and  EPUT,  local  self-test  and  modular  con- 
struction facilitates  fault  isolat ion/repair . 

If  a MAC  fails,  remote  automatic  parameter  scanning  capability  is 
lost,  but  via  Analog  Scanner  local  control,  the  voltage (s)  to  be 
monitored  may  be  selected  and  are  available  at  the  measurement  bus 
jacks  of  the  Jack  Panels.  Also  BEM  Dispersion  voltage  and  Eye  Ampli 
tude  are  available  at  the  front  panel  of  the  BEM.  Demonstration  of 
the  former  will  be  made  during  the  test. 

If  the  Master  Alarm  Display  (MAD)  is  inoperative,  no  alarm  or  two- 
state  status  information  is  available  to  the  PATE  (from  either  site) 
and  therefore  CRT  display  of  this  data  is  lost.  However,  alarm/ 
two- state  status  information  may  be  observed  locally  at  each  site 
on  the  Alarm  Scanners,  and  this  information  (for  both  sites)  is 
displayed  at  the  nodal  Alarm  Displays,  as  will  be  demonstrated  dur- 
ing the  test. 

Finally,  failure  of  the  modems  used  for  telemetry  will  be  considered 
Tests  will  show  retention  of  fault  detection/isolation  capability 
even  though  one  of  the  two  modems  is  lost.  First,  the  150  baud 
unit  will  be  removed  and  fault  detection/isolation  will  be  illus- 
trated using  only  hard  equipment  alarm/ two-state  status  information. 
Then,  with  only  the  75  Baud  unit  disabled,  fault  detection/isolation 
will  be  demonstrated  using  parameter  information  conveyed  via  the 
150  Baud  modem. 


3.  OBJECTIVE 


The  objective  of  this  test  is  to  demonstrate  that  degraded  conditions 
of  the  DATEC  equipment  will  not  interfere  with  normal  operation  of 
the  communication  equipment;  and  further,  that  even  though  in  a 
degraded  state,  it  is  possible  to  use  DATEC  to  fault  detect  and 
isolate  degradation  of  the  communication  system. 
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TEST  ACCEPTANCE 


1 

k 


^li> 


AS-2 

LINK  STATUS 

TIME  001/0159115 

-4<400 

HUA 

SBL 

HUA 

SPL 

ALARM 

SW  MAJOR 

• 

TX  PROB 

• 

SW  MINOR 

• 

RX  PROB 

MAJOR 

• 

STATUS 

TX  IN  SVC 

B 

. A 

TX  IN  SVC 

A 

. A 

RX  IN  SVC 

B 

. A 

RX  IN  SVC 

A 

. A 

MAI  NT 

* 

MAI  NT 

PARAMETER 

PER 

2.4E-9 

. I.0E-I5 

RX  SQUELCH 

• 

CRFRM 

* 

• 

RSL  MARGIN 

37.462 

. 36.900 

EYE  MARGIN 

11.230 

. 13.142 

BER  COR  DIF 

2.9779 

.-2.3382 

EYE  AMPL 

-7. 0882 

.-9.0741 

EYE  HITS 

0.0 

. 0.0 

OFR  BER 

2.5E-12 

. 2.2E-13 
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6.1.17  The  DATEC  System  O^rations  During  Degraded  Conditions 
of  Both  the  Conununicat ions  System  and  the  DATEC  System 

The  latter  part  of  Appendix  J of  the  Field  Test  Plan/Procedures 
document  demonstrates  the  capability  of  DATEC  to  provide  informa- 
tion to  the  operator  responsible  for  nodal  control  that  will 
allow  him  to  detect  and  isolate  communication  system  faults  even 
though  one  or  more  of  the  DATEC  functions  is  degraded  or  in- 
operable. Below  is  a table  which  summarizes  the  procedures  of 
Appendix  J relative  to  this  subject  which  should  serve  to  guide 
the  reader  with  regard  to:  (1)  the  intent  of  the  various  steps, 
and  (2)  evaluation  of  the  test  output  data. 


Operation 


Expected  Results 


Purpose  of  Demonstration 


J19.  ADDS  is  No  automatic  scan 

turned  off;  com-  or  CRT  readout. 

puter  is  halted; 

patch  TermiNet 

to  PATE  "Party 

Line" . 


Simulates  loss  of 
computer . 


J20.  Pull  CONV. 
fuse  from  TlWBl. 


Fails  TlWBl.  SBL 
alarm  Display,  MAD 
and  audible  alarm 
all  give  indication 
of  major  alarm. 


With  DATEC  in  degraded 
condition,  fault  detec- 
tion and  isolation  infor- 
mation is  still  given 
when  Communication  sys- 
tem is  placed  in  degraded 
condition. 


J21.  Turn  HUA  Disables  MAD. 
MAD  power  switch 
off . 


With  DATEC  in  a further 
state  of  degradation,  the 
alarm  display  and  audible 
alarm  give  detection/ 
isolation  information. 


J24.  Command 
code  entered 
via  TermiNet 
keyboard . 


Printout  of  TlWBl  Without  the  use  of  the 

Maintenance  voltages,  computer,  it  is  still 

possible  to  fault  iso- 
late— in  this  case,  to  a 
module  within  the  faulty 
communication  system 
unit  at  a remote  site. 


J26,  J27.  MAC  Readout  of  TUVBl 
at  SBL  placed  in  voltages. 

PANEL  mode; 

TlWBl  voltages 
are  selected. 


Demonstrates  still  ano- 
ther means  of  getting 
information  relative  to 
communication  system 
operation. 


J29.  Same  as  Same  as  step  J24. 
step  J24. 


Verifies  that  fault  has 
been  repaired. 
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Operation 

Expected  Results 

Purpose  of  Demonstration 

J31.  MAC  at  SBL 
is  disabled. 

! 

Prevents  MAC  from 
automatically 
processing  EPUT  data. 

Further  degradation  of 
DATEC. 

J32.  EPUT 
placed  in  local 
mode;  TlWBl  volt- 
age is  selected. 

Readout  of  TlWBl 
voltage. 

Demonstrates  still  ano- 
ther means  of  getting 
information  relative  to 
communication  system 
operation. 

: J35.  Pull  150 

BAUD  modem  card 
' at  SBL. 

Disables  150  BAUD 
telemetry  line  from 
SBL. 

Simulates  loss  of  that 
part  of  telemetry  which 
handles  parameter  data. 

J36.  Place  SITE 

' ALARM  switch  ON 

at  SBL. 

1 

Simulates  site  alarm. 
SBL  Alarm  Display, 

MAD  and  audible 
alarm  all  give  in- 
dication of  major 
alarm. 

Demonstrates  that  even 
with  half  of  telemetry 
system  down,  fault 
detection  and  isolation 
information  is  still 
available  regarding 
anomaly  at  remote  site. 

' J39.  Replace  150 

BAUD  modem  card 
at  SBL;  remove 

75  BAUD  card. 

Disables  75  BAUD 
telemetry  line  from 
SBL. 

Simulates  loss  of  that 
part  of  telemetry  which 
handles  hard  alarm  and 
two-state  status 
information. 

J40.  Momentar- 
ily close 
waveguide 
shutters  at  SBL. 

Causes  momentary 
receiver  squelches; 
squelch  displayed 
on  Link  Status 
display,  page  1. 

Demonstrates  that  even 
with  half  of  telemetry 
system  down,  fault  de- 
tection and  isolation 
information  is  still 
available  regarding 
anomaly  at  remote  site. 

In  addition  to  the  validation  test  of  Appendix  J,  System  Simula-  ; 

tion  Scenarios  were  conducted  with  tech  controllers  using  ! 

Appendix  CC  procedures  demonstrating  use  of  DATEC  in  a degraded  J 

condition.  The  tech  controllers  were  given  a short  course  of  j 

instruction  in  the  use  of  the  TermiNet  patched  into  the  PATE  i 

party  line  prior  to  conduction  of  these  scenarios.  At  the  start  ; 

of  each  scenario,  the  computer  was  placed  in  Single  Instruction 
mode  to  simulate  PATE  failure,  and  then  subsequently  a fault  or  i 

faults  were  caused  in  the  communication  system.  The  scenario  i 

performed  on  6 June  1977  illustrates  the  use  of  the  TermiNet  | 

with  the  computer  inoperative  to  detect  a fault  by  issuing  an 
alarm  summary  command,  and  then  to  further  isolate  the  cause  to  | 

the  fuse  in  the  Power  and  Alarm  module  of  the  TlWBl  at  Site  Sibyl 
by  examining  maintenance  voltages.  ^ 

An  example  of  multiple  problem  detection  and  isolation  is  illus- 
trated by  using  data  from  the  Appendix  CC  scenario  conducted  on 
27  June  1977. 
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OPt^^VoN  UAJ?£C 

COkAfA.  syj:  Tit¥0i  Fu$£  ^T  i^irrEC : Ci>M/>i/r£/t  ppv^ai. 


DATE 


CC/.  Moa  'Place  TSr  CoMPvrrev’,  in  The  3’iw6te 

/M3TR0CT  Mode  . 7^/s  S/^ouwe^  A CoMPi/TER  ^ilwre 

fC2.AT  SBLj  KltMOOfe  hk.  COlANj  oM  t^u/ER 

AMD  ACARM  ?AHE\_  OF  -me  -nWBI.  RecorTj  Tfie  TfAS . 

CC3.  /AT  <3o/i^PU.Ti0O  of  7/^£  ■^sr  J^eycAcE  -fuse  /A>  77 M/ 6/ 

<=4?v>rpMe»^T . 


CONDUCTED  BY 
OBSERVED  BY 


TIME 

I 

0930 

l(D  tS 
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OBSERVANCE  (key  points  only) 


Systems  clea  r A'IT,...7///rR 
Computer  failed  att 

ADU  irxJisctes  a fault  with  tlie  TLVJBl,  either  her 
or  a t SBL.,  Have  patched  the  TH  into  the  VAC, 
and  attempting  to  isolate  the  problem, ,///RR 


PRnmxrr  ref 


DATE  iTIME 


7/6  June  77 


TK  printouts  indiaa  te  a fault  with  the  pwr  supply 
on  the  'n.V.Bl  at  SBL,  for  the  +15  and  +12  Vdc 
supply.,  indica  tions  are  that  there  is  no  problem 
at  HUA...,Have  notified  maint,  at  SBL  to  chic  the:.r 

tiv;bi...////rr 

Problem  isolated  to  faulty  fuse  on  the  TlVJBl  at 
SBL,.  Maintenance  replaced  same,  and  all  systems 
clea  r..,//////RR 

Computer  back  in  service  ATr,..///RR 


8/6  June  77 


TECH  COilTRGLLER 


OBSERVED  BY 


IDl  I8\GX 


IDI/I8\G 


-^7 


PJ0I8  ♦07.79V  \ 


1D1/19\G 
00/9  *06.22^  \ 


3D1  I 8 


0018  +00. 032V 

0019  +00. 032V 

0020  +04. 96V 

0021  -06.06V 

0022  +08. 04V 

0023  -06.71V  \z 


3D1/18/23\G 
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OAyT>eiL  C^D/T?>^  ^ 


CC/‘  ^r-  //ty/1  PL0^Ct^  (?«^n/^/7Zr7Z  2:/^  ’3j4J6rL(B’ 

JJi>&7lCi/cT  /<^^3><=- 

dlZ,  At  a4^_,  /Ac/i  Bx.  /) 

S/Zc--  TTSB- . 

Ar  O^PlgtT)^  <s>P  TgST  iu4^iT6r<J>x:P^ 

Sz/i/T^ti^Z.  BKSSTTfKJT  OeU^irVrt^ 


(3?^  rv,  T7  *1^  ^ (3^  f-h^A 

CC4  . TcA^a.  f AJt^  /^<'l 


DATE 


«jiA7  I 

9T^6. 


/ifPiTy 


CONDUCTED  BY 
OBSERVED  BY 
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DATEC  SYSTEM  EVALUATION  WORKSHEET  27  June  77,  Pg  # 1 


OBSERVANCE  (key  points  only) 

PRINTOUT  REF 

DATE 

TIME 

Sta  rting  new  day  with  systems  green,,, ////BR 

6/27 

07U5 

Maint  advs  the  conqjutor  has  crumped,  .will  have  t< 
use  the  terminaet  for  trble  shooting. .///RR 

081;2 

Notice  parameter  alarm  HUA  alarm  summary,  did  ni 
see  the  problem  on  the  Major  alarm  summary,  askei 
maint  to  swibh  to  "B"  radio  because  MAC  maint  vo. 
age  was  low,/cs 

it 

1 m 
.t- 

oP50 

Maint  advise  "A"  radio  is  good,,.. 

6/27 

>851; 

Mac  voltage  1 still  indicates  on  "A"  rad 

the  HSLs  are  down,  "B"  are  OK,/cs  ...SBL's  RSLs 
are  good  for  both  radios. /cs 

.0 

1 

1 

6/27 

0859 

All  other  parameters  look  good  for  the  other  rad 
except  for  "A"  Rx  eye  margin,,, conclude  single 
path  problem, /cs 

nWBl  here  and  SBL  has  an  alarra,CY10U  alarm  at  H 
RADio  "A"  problem...  request  loopback  in  house  a 
and  HUA, maint  advise  SBL  OK  and  HUA  TL'Ami  loopba 
still  gave  framing  errors, .maint  replced  fuse  in 
tiWBl  at  HUA,./cs  (it  was  blown)/cs 

Los 

JA 

b SBL  ans 
:k 

1 

1 

0910 

0918 

A 11  alarms  at  SBL  gone,  request  loopback  on 
CYlOl*  inhouse  atHUA,/cs 

0923 

Maint  advise  that  CYIOU  at  HUA  had  a blown  fuse 
it  was  replaced, is  back  on  line,,/:cs 

exibHx 

CYIOU  problem  cleared,!!  the  only  problem  left 
is  still  the  "A"  Rx  radio  at  H®A  . /cs 

1 

092U 

0929 

Maint  advise  there  was  an  obstiruction  in  front 
of  the  "A"  ndio  Antenna, it  was  removed,  RSLs 
came  back  to  normal . . radio  switched  back  to  ^A' 
All  green  again, /cs 

9 

0939 

Computor  is  back  up,/cs 

Y 

09l;l 

Problems 4 

1)  bad  fuse  in  Tl»Jbl  and  CYlOU  at  HUA 
path  obstruction 

3)  computor  failure 

Suggestion;  Make  sure  the  TC  haa  a list  of  the 
of  the  voltages  and  tables  associated  therewith 
readily  available  resulting  in.  positive  cogniscc 

nee. 

TECH  CONTROLLER  C 

OBSERVED  BY 

r 
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6.1.18  The  Capability  of  DATEC  to  Recover  from  a Power  Loss 


Although  a test  procedure  was  written  (Appendix  I)  to  demon- 
strate DATEC 's  capability  to  recover  from  a power  loss,  this 
test  was  not  intentionally  performed  during  field  tests  at 
Ft.  Huachuca.  Recovery  from  power  loss  was  demonstrated 
several  times  during  in-plant  checkout  tests  of  DATEC.  Although 
unplanned,  this  capability  was  utilized  at  least  on  one  occasion 
while  at  Ft.  Huachuca  during  storm  activity.  This  is  recorded 
in  the  software  log  by  an  entry  on  19  July  1977  (see  page  463). 
As  the  entry  notes,  the  DATEC  system  recovered  in  an  orderly 
manner  and  normal  scanning  was  resumed. 


DATI 


TEST  NO. 
DEV.  NO.. 
PAGE 


OF. 


ffO 


^AUt//t£  DU€  TO  S70£M  AT  /44£  MCr/ 

C£r  cu£Afr  eof/^K^  co^A«re£  unfA/r  /a/to 
tSSeot/SAY  fiourTA/e  ^ BAC/C  CAi  T»£  A-T  H€S 

UAfTH  SC^AA/  eefAtC.  fiA7A/T££>  Aa/O  £CAA/  eo/ATrA/a/A{i 
AT  Ao/A/T  /A/TBAACtfir,  AOUJe/t-AAtL,  Aout/a/B 
iA/OAJCS  f=/A/C. 


zoyucy  77^  moNe^oAY 


STAAr-cfA  pAocsou/ee  0/0  A/or  aa/ouj  twb  peoAfAr  cA//fA4crs£ 
OA/  7r/£  Poo^  c/tr.  C0MPU7OA  wAc  /joop/mq  A/toc/r  /4Cs^. 
‘7it/£  ADOS  C(AffS  A/OT  /0£.C£/U//Ya  PPOAf  TAP  CO0fPU7£/e. 

TAB  £TA/cl  fOA/A/£C7C<  CAY  MaC-S/0£  OP  AMTS  OtAS  LOosP, 

T/SATeATBO  CDA/A/BCyae.  . . , MC/c  to  /yoamac.  ... 

2/  7UCY  77  - TAi/ACOAy 


D.ZS.3  AtA£ADY  DCXX/A/£a/7SO  OA/  A//^ 

ano 


PP,  TM  ^SAfsra 


2/414 

lda 

Z/42S 

2/707 

CAA 

2/730 

STA 

2/743 

2/  73/ 

LOA 

2/635 

2/732 

TMP 

2/47S 

Z/537 

LOAv 

2/636 

2/733 

IOAh 

2/636 

2/734- 

STA 

Z/7  43 

2/735 

7/SfP 

ZtSAO 

z/^n 

CPA 

2/736 

LOA 

a/143 

-2/737 

S/VZ 

DJ740 

JAAP 

2/62/ 

A/ 14!^ 

CPA 

P/142 

1/aPH  Z/4S4 

an  45 

O 

7AAA  2/727 
CASK 

T/y/P  2J733 

CP€X  r N0/A2£A0 

TMP  Z/73^ 

CP£X 

(Ptaak) 


filAYSCA/pr. 


PA'PON  70  /AJ<ue£ 

7-//AT  BSTY! 

SBLA  r£sr  \/0L7AC£. 
7Di£j/A*JC£^  Aie.e 
C^£C/C£0 
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6.1,19  The  Ability  of  Nodal  Site  to  Obtain  Information  on 
Paraineters/Alarms  Monitored  at  the  Remote  Site 

This  aspect  of  DATEC's  capabilities  was  repeatedly  demonstrated 
throughout  all  phases  of  the  field  tests.  This  is  indicated  in 
the  test  data  for  the  validation  portion  of  field  tests  as  will 
be  noted  in  Section  II  of  the  Field  Test  and  Evaluation  Report. 
Also,  the  capability  of  DATEC  to  provide  information  at  the 
nodal  site  regarding  the  reniote  site  even  though  in  a degraded 
condition  was  addressed  in  paragraph  6.1.17  of  this  section. 

The  usefulness  of  this  capability  is  most  apparent  in  data 
taken  from  the  System  Simulation  Scenarios.  Two  examples. 
Appendix  N (7  June)  and  Appendix  BB  (21  June) , follow.  A third 
example.  Appendix  0 (2  June)  may  be  found  on  pages  236  through 
241.  The  tech  controllers'  own  remarks  indicate  this  most 
clearly.  Note  in  the  Appendix  BB  scenario  that  although 
pulling  the  fuse  from  the  T1-4000A  unit  at  Ft.  Huachuca  results 
in  alarms  at  both  Ft.  Huachuca  and  Site  Sibyl,  the  fault  was 
correctly  isolated  through  the  use  of  additional  information 
from  the  remote  site;  i.e.,  Tl-4000  maintenance  voltages. 


I 


Nl.  Insert  lOdn  of  attenuot  i , 'ii  bet\yeen 

equalize.',  and  IX'  in  tne  a and  B receivers 
at  both  HUA  and  SDL. 


Transmit  Antenna  Only  at  Si by 1 

N2.  Insert  l.OdB  of  attenuation  betv’oen  6 777 

equalizer  and  IF  in  the  A and  D receivers 
at  HUA  and  the  B receiver  only  at  SBL. 

{/iccetn  pitched  t>^  lOdS  of  3'ht-enoopfiii 

t tc/B  w 

N3.  Restore  equipment  to  baseline  configuration  ^'7-77 


CONnUCTLD  LV 
ODSE.flvT.n  3V 


I 

TIME 
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7 JuiKi  77 


i'C  f/  1 


HIK 

« in  A 
8 

MMX  S.1 
A 
8 

CYt34 


SBL 


SYSTEM  oyElYIE'.l 


1 IT  I ' / , : I 


7/^ 


77 


Tiwqi 


telemetry. 

SITE  ! 


1 

LINK  STATUS 

riM;- 

E j/.'T  'R: 

Tl 

. ..?  4 n:  n . 

H'lA 

S3L 

HJA 

3 .1. 

ALARM 

S.y  MAJOR 

r.;  PRviS 

SW  MINOR 

■RX  PROR 

MAJOrt 

STATUS 

TX  IN  SVC 

A 

. A 

rv  IN  SVC 

A 

, a 

HX  IN  SVC 

A 

. A 

I N SVC 

A 

MAI  NT 

INf 

PARAMETER 

FER 

UJ 

V 

.<1 .^E-/ 

R'^  SDUELC'-' 

CRFRM 

• 

R5L  ''ARnn 

2'y.  1 ^3 

. 37. / ' ) 

iYE  "ARDIM 

14. 3P'/ 

. 13.133 

BER  COR 

NO  DATA 

.NO  DATA 

EYE  AJ'PL 

-3. 83<S3 

.-S.PfST. 

EYE  HITS 

3.  1 

).  f 

DifR  3LR 

4.3E-I4 

P'.nE  I 
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1 


I0-'V?5 


ALARM 


^ 7 77 

link  SrAT  13  TM''  I 0 •/  '.,  ‘'i 

CY-1W4..  ...  I'l  i >1  . 

H'M  SRL  HU  A 3 iL 

SErtVICf-;  . O'^FICil 


REMOTE 


STATUS 


MAI  NT 


PARAMETER 


channel 


SITE 

ALARMS 


ENTRY 
FIRE 
AC  PWR 
BATTERY 
R.A.  Pt< 
H.G.  HY 
FLfX)D 


MMNT 


FTP  <I.^E-6 
Rl.FRAME 


<1  ..lE-'S 


PACE  2 


MAC-1 

1-01 -■56 

LINK 

PERFORIANCE  ASSE3S''ENT  - 

ROIOS 

7 1 IE  15.^/.  ■ 

LAST 

LAST  MR 

LAST 

24  Hk 

LAST  3 

CAYS 

LAST  3 ; .17  13 

SCAN 

MEAN 

MEAN 

0EV 

•lEAU 

OE/ 

.'.IE  IN  3EY 

HU  A 

RSLMAR 

23.103 

29.513 

29.525 

.71764 

23.69-1 

.2374  ) 

T-f 

A 

EYEMAR 

1 4 .3'30 

9.576 1 

. 19?35 

11.235 

2.6725 

1 ^ 

RSLAVL 

) . 000 1 

1 . 00'^'! 

1 . OO'l  ^ 

1 . /'■■'  ■I  - 

... 



EYEAYL 

1 . 0000 

1 . 007J 

1 . 0001 

1 .O’-^l  - 

... 

^V7E 

EYEHIT 

0.0 

.').0 

.02433 

. J‘^565 

. ’4  772 

. -MS 09 

; 

HU  A 

R5LMAH 

32.01 d 

33.156 

33 . 32  1 

1 .5368 

29.132 

m 1 

-IS 

B 

EYEMAR 

12.453 

12 .4BO 

6.  -(74.1 

1 .7527 

4.3615 

2. ,■’521 

, 

RSLAYL 

1 . 0000 

1 . 0 

1 . J 

.3j273  - 

EYEAVL 

1 . 00T5 

1 . 000.1 

1 . O-'-M 

0.9963  - 

^17^ 

EYEHIT 

0.0 

0. 1 

.56056 

1 . M74 

5.39R3 

5.6949 

/5C 

S3L 

RSLMAR 

3/. 703 

38.200 

3/.  20.3 

.40161 

33.860 

.6.219 

-)) 

A 

EYEMAR 

13.432 

13.432 

1 3. '33  9 

.40333 

1 2. 443 

. 49.146 

n 

RSLAVL 

1 . 

1 . 0'’'10 

1 . 00  0,1 

1 . .I”’!  - 



EYEAVL 

1 . 0003 

1 . 0000 

I . f'000 

0.3'935  - 



EYEHIT 

0.0 

. 0073 1 

12.136 

24.273 

1 .•.633  1 

2.3895 

/7-; 

SCL 

RiL-A.H 

3 1 . 4 1 

*>0  i-  C J 

- ' • y 

2 3 1 

•>C  t J 1 

35.278 

. 6 .34 

'** 

“y;:  'ar 

n . 1 

\ ' \ * 

*3  -»  4 I*  r 

: 1 

1 1 1 

2JL- YL 
EYEA/L 
EYE'!  IT 
. 0. 


■;3‘) 

11  3 . 


IO-W56 


HU^  EYEVOL- 
K RXSOH 
HU  A EYEVOL-: 

B ftXSQH 
HUA  LNKAVL  I 
SBL  EYEVOL-. 

A RXSOH 
SBL  EYEVOL-. 

3 RXSOH 
SBL  LNKAVL 


_|_07_|2 


HUA  PER 
A FERAVL 
CRFRM 
CR/SOH 
CR/HIT 
HUA  FER 
B FERAVL  I 
CRFRM 
CR/SOH 
CH/HIT 
SBL  FER  f 
A FERAVL  I 
CRFRM 
CR/SOH 
CR/HIT 
SBL  FER  ' 
3 FERAVL  I 
CRFRM 
CR/SOH 
CR/'IIT 


LIHK  PERFORM AMCE  ASSESSMENT  - RADIOS 


LAST  LASr  HR  L^SF  24  HR  LAST  3.-  DAYS 
SCAM  MEAN  <EAN  DEV  '‘EAN  DEV 

.6804  -3. 60'^  4 -4.0947  .15281  -3.?563  .23783 

0.4  0.0  0.0 I .00O0 

.8404  -3.3400  -4.3/12  .18345  -4.5289  .22754 

0.0  1.0  '0..1 I I .'’'>.1 

.0401  1.000  1 1.000.1  0.9934  

.7500  -3.7500  -3.7392  .03590  -3.3451  .04373 

0.0  /1.0  2.000  4 9,0000  

.7101  -3.73=0  -3./569  ..12840  -3.9271  .14494 

0.0  0.0  2. 00,^0  4.0000  

. 0000  I . 0000  I . 0000  I . 0000  


TIME  158/0332:54 
LAST  30  .ttiS 
MEAN  DEV 

VLfS 



VLTS 

RfC 

,yXE 

^LXS 

Rpc 

SXE 


LINK  PERFOR'HNCE  ASSESSMENT  - TI-4000 


LAST  LAST  HR  LAST  24  HR  LAST  30  DAYS 
SCAN  MEAN  MEAN  DEV  MEAN  DEV 

.0E-I5  1.3E-I6  2.4E-I0 1.7E-I0 

.004)  I . 0000  1 . 0000  I . 0000  

0.1  1.0  2.0000 I.E.'^ES  .94231 

0.4  0.0  O.-l 0.0 

0.0  0.0  0.0  0.0  

.0.--I5  6.7E-I7  I . :E-I8 

.O'-oi  I . o no  I.OO'M 

0.1  J.O  2.000  1 4.0000  3.266'0 

0.  1 1.0  0.0 0.0 

1 ).0  0,.1 0.0 

.PE-I  I.2E-3  4.0E-6  /. 25-10 

. 00  M 1.0’M  1.000  1 1.01  M 

0.0  1.0  3.000)  2.3333  2.6247 

0.0  1.0  0.0  4.000,1  

0.0-  1.0  0.0  5.000,1  

.2E-I0  I . / -II  3.9E-6  

. 0 40.1  I . 1 < ; I . o-nj 

0.1  .1  2.0000  1.66,57  1.6997 

0.'0  ,.0  0.0  3.0000  

0.0  '.0  0.0 3.0.OO1 


TIME  I5e/0j.3  3:38 
LAST  3i1  MTNS 
MEAN  DEV 






rti-p 











^rE 





SI-E 

rTE 



^pp 

'^pp 


AS- 1 


HUA  FEH 
HFRM 
SBL  FER 
RFRM 


'7 ?7 


LAST 

SCAN 

I.2E-14 

0.3 

I .2E-I4 
0.3 


LINK  PEHFOR'AANCE  ASSESSm:HNT  - TIN3I  fl  lF 


LAST  HR  LAST  24  HH  LAST  3-  DAYS  L‘3T  3." 

MEAN  MEAN  DEV'  mpaN  DEV  ME*N 

4.0E-16  I.6E-I5 3.5E-IJ 

3.0  3.0003 7.0000  5.0'^9v)  

7.2E-8  9.5E-5  I .2E-9  

2.0003  6.0003  2.0000  2.1602  


IS  - 

•'-I-IS 

DS7 

.-iJF. 

9rE 

rffi 


10-007  MAINTENANCE  VOLTAGES  - HUA  TIME  153/0335129 


NO. 

NAME 

VOLTS 

C 

RH 

AH 

CG 

AL 

RL 

MEAN 

DEV 

INiri AL 
DATE 

01 

TIWBI+15 

15.6 

G 

16.5 

15.7 

15.0 

14.2 

13.5 

15.5 

.02  3 

153/37  U 

02 

TIWBI+12 

12.4 

G 

13.2 

12.6 

12.0 

II  .4 

10.8 

12.4 

.310 

153/07  )/ 

03 

Tl  4000-*-5 

4.96 

G 

5.50 

5.25 

5.00 

4.75 

4.50 

4.94 

.004 

153/0547 

04 

T 14000-6 

-6.08 

G 

-5.40 

-5.70 

-6.'m 

-6.30 

-6.63 

-6.03 

0 

15  3/0  7,1/ 

05 

RAOIO+24 

24.0 

G 

26.4 

25.2 

24.3 

22.3 

21  .6 

23.9 

.014 

153/370/ 

06 

RAD 1 0-20 

-1  9.9 

G 

-18.0 

-19.0 

-23.0 

-21  .J 

-22.0 

-19.9 

.003 

153/07.17 

MAC-I-I3-I7  MAINTENANCE  VOLTv-;33  - S3L  II  IE  I 5 -</J  3?^  s I D 


NO. 

name 

VOLTS 

RM 

AH 

AL 

tiL 

HAN 

DEV 

!NT  M. 
'IT 

01 

TIWBUI5 

15.2 

G 

16.'^ 

15.7 

15.0 

14.2 

13.5 

15.1 

. 32  1 

1^3/  m 

02 

TIWBI+12 

12.3 

G 

13.2 

12.6 

12.0 

11.4 

10.  3 

12.3 

. 0 

I '■.3/  : - I i 

03 

Tl 4000+5 

4.05 

G 

5.5  1 

5.25 

5 . ('.i 

4.  /5 

4.5.0 

4.95 

•1 

15  3/  ' • M 

04 

T 14000-6 

-6.04 

-5.4  A 

-5.70 

-6.^D 

-6.33 

-6.60 

-6.34 

.033 

I'jD/..  ■ ' i 

05 

RAD  1 0+2 4 

24.3 

G 

26.4 

25.2 

24.0 

22.3 

21  .6 

24. 1 

.011 

153/.  ' 1 1 

06 

RADIO-20 

-20.  1 

-1.3.  0 

-19.0 

-2J.0 

-21  .J 

-22.0 

-20.  1 

J 

153/  ''i 

LIMfC  STAT'JS 

I'I'.fE  IS-/.* 

Tl-40'?ia 

RAOI n 

H'M  SSL 

H'M,  S 

ALARM 

SW  MAJOR 

• 

rx  PROR 

• 

SW  MINOR 

• 

RX  PROS 

• 

MAJOR 

• 

• 

STATUS 

TX  IN  SVC 

A 

. A 

TX  IN  SilC 

A 

a 

RX  IN  SVC 

A 

. A 

RX  IN  SVC 

A 

\ 

MAINT 

• 

'4A  I NT 

• 

PARAMETER 

PER 

<1 .0E-7 

• 

A 

• 

m 

1 

RX  SDUELCH 

• 

CRFRM 

• 

R3L  .MARGIN 

13.113  .R . 

37.;..  ^ ! 

EYE  MARGIN 

13.367  . 

1 3.  ">60 

BER  COR 

NO  DATA 

.NO  DATA 

EYE  AM PL 

-3.836S  . 

-3. 5*^7/ 

EYE  HITS 

0.  0 . 

' . •' 

DER  PER 

I.6E-I3  . 

1 .*).:-! 

i 
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:f^(a 


AS-2 

LIM.< 

performance  assf- 

vi  IF  'T  - 

RAOI OS 

: [ ■<-  i 5--  / 1 ■ ; 

LAST 

LAST  HR 

LAST 

24  HR 

l.ASr  3 

AAYS 

i.A  '.r  ■ ■;  • 

SCAM 

MRAM 

MEAN 

1EV 

"-.AN 

OEV 

‘‘;--'N 

»■.  V A 

RSLMAR 

1 S . 1 1 S 

26.110 

29.524 

.6/129 

29.694 

.23741 

A 

EVEMAR 

13.369 

I 3 . 6 10 

1 1.251 

1 .7150 

1 t .23'’’ 

2.6/25 

RSLAVL 

1 . 

1 . 0'100 

1 . 0101 

1 . f'00  5 

— 

.Mir 

EYEAVL 

1 . 0001 

1 . 0000 

1 . 00 '11 

1 . Al'A) 

— 

EYEHIT 

0.1 

0.0 

. 02 1 33 

.05296 

.14772 

.04809 

/3- 

HU  A 

RSLMAR 

23.140 

30.330 

33.733 

1 .454  3 

29.132 

.632  1 1 

T3 

B 

EYEMAR 

1 1 .562 

1 1 . /34 

7.3052 

2.6253 

4. 3615 

2.2521 

RSLAVL 

1 . 0015 

1 . 0000 

1 . 1'^ll 

. 93273 



EYEAVL 

1 . 0011 

1 . 0000 

1 . 0'101 

1. 9963 

v-.:e 

EYEHIT 

0.1 

■1.0 

.46713 

1.0412 

5.0953 

5.6949 

SSL 

RSLMAR 

37.501 

37.233 

37.366 

.58344 

39.861 

.67219 

A 

EYEMAR 

13.369 

14.329 

13.113 

.40907 

12.143 

.49-146 

RSLAVL 

1 . 0011 

1 . 0 v'11 

1 . 0001 

1 . 1000 

— 

EYEAVL 

1 . 0001 

1 . 0 110 

1 . 0001 

0.9935 

— 



EYEHIT 

0.0 

1.0 

10.115 

22 . 6 1 4 

1 .6931 

2.3895 

/sc 

SBL 

RSLMAR 

33.515 

33.639 

34.077 

.7551 7 

35.273 

.61514 

:03 

B 

EYEMAR 

13.597 

13.597 

13.450 

. 3 1 223 

( 1 .595 

1 .63  1 1 

RSLAVL 

1 . 0001 

1 . 0011 

1 . 0001 

— 

1 . 0001 

— 

.'M'- 

1 

EYEAVL 

1 . 0001 

1 . 0000 

1 . 0001 

0. 9936 

— 

EYEHIT 

0.1 

1.0 

.00024 

. 00'154 

2.8114 

3.9697 

/s^ 

[ VII 

. 00(^0 

1 . 0001 

1 . 0101 

0.0936  - 

— 

TELEMETRY. 
SITE  I 

I 

I 


LINK  performance  ASSESSMENT  - RADIOS  TIME  I53/0<?^0|39 


LAST 

LAST  HR 

LAST 

SCAN 

MEAN 

MEAN 

HU  A 

RSLMAR 

17.593 

24.438 

29.524 

A 

EYEMAR 
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DATEC  SYSTEM  EVALUATION  WORKSHEET  21  June  77,  Pg  # 1 


iPRlNTOOr 


OBSERVANCE  (key  points  only) 


Starting  new  day,  wltb  systems  green. .////RR 

Over  shows  major  alarm  for  Tl-UOOO  switch,  here 
and  at  SBL Also  showing  "A"  mux  red,.//hR 

Alarms  at  HUA  cleared... Still  showing  alarms  on 
the  "A"  mux  at  SBL ///RR 


System  up  on  "B"  mux  at  SBL, ..MV  display  iddicat3S 
that  SBL  haveing  problem  with  pwr  supply  on  his 
"A  ” mux, .. .Requested  maint  at  SBL  cfieck  this,.///RR 

S ystems  again  green,  back  on  the  "A"  systems,. 

Ma  int  at  SBL  replaced  blown  fuse,,./// 

System  now  showing  amber  on  in-service  mux's  boti 
here  at  SBL. . .Awaiting  an  update  on  the  CRT,,//Rl 

CRT  now  shoing  Green  on  all  mux's,.,. The  parametjr 
alarm  apparently  caused  by  switching  back  to  the 
"A"  mux  at  SEL...////RR 


Problem  isolated  to  a blown  fuse  in  the  "A" 
mux  (Tl-ljOOO)  at  SBL,,..///RR 

Displays  deemed  useful 

1,  System  overview  (to  initally  identify  probl 

2.  MI  ta  ble  for  KV  at  SBL  (to  identij’y  exactl 
»-hat  was  wrong  with  the  m\uc  at  SFL)...///RR 
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6.1.20 


The  Effects  on  DATEC  Caused  by  Degradation  or  Total 
Outage  of  the  Transmission  Link  Connecting  the  PATE 
with  the  Remote  Site  DATEC  Equipments 

The  DATEC  system  has  a built-in  test  routine  which  checks  the 
validity  of  data  being  transmitted  from  the  remote  site.  The 
purpose  of  this  test  is  to  reject  (i.e.,  not  use)  data  which 
may  be  incorrect  and  to  alert  the  operator  of  the  fact  that 
questionable  data  is  being  received  at  the  PATE.  If  for  some 
reason  the  transmission  link  degrades  to  the  point  that  the 
command  sent  by  the  PATE  to  a remote  site  is  not  "echoed  back" 
correctly,  the  data  requested  is  not  processed  and  an  error 
message  such  as  "MAX  RETRANS"  or  "NO  RESPONSE"  is  generated 
as  well  as  an  alarm  asterisk  in  the  Telemetry  Field  on  the 
System  Overview  display.  See  paragraph  6.1.2  of  this  section 
for  further  discussion  of  this  feature. 

During  special  tests  which  were  performed  to  obtain  bit  error 
rate  (BER)  correlation  data  with  DATEC  connected  first  to  the 
Collins  AN/FRC-162  radio  and  then  to  the  AVANTEK  DR8A  radio, 
it  was  noted  that  the  telemetry  link  remained  intact  even 
though  the  received  signal  level  had  dropped  to  such  a value 
as  to  cause  error  rates  greater  than  10~2.  At  this  point, 
reframes  on  the  Tl-4000  and  TlWBl  were  noted,  but  the  built- 
in-test  routine  described  in  the  preceding  paragraph  detected 
no  telemetry  transmission  errors.  Table  6-8  is  a summary  of 
results  obtained  when  tests  were  conducted  first  on  the  150 
Baud  telemetry  link  and  then  on  the  75  Baud  link. 

An  example  of  the  effects  of  DATEC  caused  by  degradation  or 
total  outage  of  the  transmission  link  was  obtained  during 
performance  of  the  System  Test  Scenario  of  Appendix  T on 
8 June  1977.  In  this  test,  damage  to  Site  Sibyl  equipment 
by  an  assumed  lightning  strike  was  simulated.  Increasing 
degradation  was  simulated  by  adding  attenuation  in  the  trans- 
mit waveguide  at  Sibyl  at  the  rate  of  2 dB  per  minute.  Note 
from  the  computer  printout  at  1509  hours  that  valid  Maintenance 
Voltage  data  is  being  received  from  Site  Sibyl  one  minute  be- 
fore the  link  went  completely  off  the  air  as  noted  by  squelches 
on  both  A and  B receivers  at  Ft.  Huachuca.  Note  also  from  the 
next  printout  made  following  the  link  (and  therefore  telemetry) 
outage  which  shows  the  error  message  "NO  RESPONSE"  as  a result 
of  the  query  for  MAC  voltages  1 through  6 at  Sibyl  (MAC-3-01-06) . 
Finally,  observe  that  the  telemetry  is  in  alarm  ("R")  condition 
in  the  printout  made  at  1519  and  the  Radio  RX  alarm  (RI<  oppo- 
site RADIO  A and  RS<  opposite  RADIO  B)  under  HUA  has  been 
activated. 


TABLE  6-8.  TELEMETRY  PERFORMANCE  EVALUATION 
Conditions:  Reduce  RSL,  SBL  to  HUA  (RX  A) 

Normal  RSL,  HUA  to  SBL 
Receiver  locked  to  RX  A at  HUA: 

Squelch  set  to  minimum 
150  B/S  Telemetry  Evaluation: 

Status 


(Telemetry  from  SBL) 

RSL  Margin  (HUA) 

System  BER 

OK 

-5.28  dB 

8.6  X 10"“^ 

OK 

-6.8  dB 

3.2  X lO"^ 

OK 

-8.dB 

2.6  X 10“^ 

OK 

<-9.0  dB 

Loss  of  Sync 

75  B/S  Telemetry  Evaluation: 
*SBL  Alarm  Scanner  Operation 
OK  (No  false  alarms) 

OK  (No  false  alarms) 

OK  (No  false  alarms) 

OK  (No  false  alarms) 


RSL  Margin  (HUA) 


6.7 

dB 

0.17 

dB 

-6.2 

dB 

-9.0 

dB 

*TlWBl  alarm  was  activated  to  confirm  proper  operation 
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PRC^CEDUFE 

At  SBI’,  wj. th  power  off,  befor*"'  scer>ar.i.o  Ijegins,  per- 
fojin  tho  following  stops  (rof<’r  to  figure  t-1  for 
special  test  equipment  installation  information) : 

• Install  the  Trame  Bit  Error  Generator  (FBEG) 
in  transmit  baseband  betv/een  the  T1-400C  and 
radio. 

• insrall  attenuators  (x  10)  , between  equalizer 
and  IF  in  both  A and  B receivers.  Get  attenu- 
ators to  Odn. 

Change  v/iring  of  .SITE  ALARM  switch  at  MAIN- 
TENANCE panel  in  SBL  ARS  rack  from  the  DATEC  j 
Flood  alarm  monitor  _li.ae  ^ to  the  Batte.ry  alarm 
monitor.  rc>  >ui:i  junf'r 

Tl.  At  some  time  after  scenario  starts,  interrupt  or 
in  seme  v;ay  turn  off  power  to  all  equipment,  com- 
munication and  DATEC,  at  SBL;  record  time.  T.eave 
off  for  10  seconds.  While  power  is  off,  place 
SITE  ALARM  switch  on  MAINTENANCE  panel  in  SBL 
ARS  rack  ON.  j 

T2.  After  10  seconds  have  elapsed,  turn  all  power  ai 
SBL  back  on;  restore  all  communications  equifiment 
to  normal  operation,  then  insert  iO  clB  of  attenu- 
'ation  in  the  receiver  that  is  in  service.  Per- 
form this  step  as  quickly  as  possible. 

T3.  For  the  next  15  to  20  minutes  periodically  depress 
tlie  pushbutton  sv/itch  on  the  FBEG  wit)i  the  selec- 
tor .switch  set  to  NARROW,  (Tho  rate  should  be 
one  occurrence  every  two  to  three  m.inutes). 

Record  the  time  each  perturbation  is  introduced. 

Perturbation  No.  1 


DATE 


T4.  In  a period  of  ap 
in  both  receivers 
dr-ive  both  ^cciv 

_/Z -rt 


\ of  appro.xii.iat.cly  4 seconds  , i.ntroducc 
reivers  at  SUL  enough  attOTiuation  to 
nHccivic2s  Veiow.  cl]/?  switcnovor  point; 

'11 


OBSERVED  3V  „ 


D^TK 


57/vn 

Pd^A/ 


then  remove  the  ;ittonii^^\.  i on  "iurt  intrefluco*! 

(The  1‘eceiver  not  in  ac  tho  completion 

of  this  step  shoe  Id  have  lOdM  or  atteraiaticn 
still  inserted. 

T5.  At  S3L,  introduce  maximum  actenviation  usiruj  the 
attenuator  instalJed  in  tl'ni  .tj'nnsmitter  wave- 
guide. 

T6.  At  completion  of  this  scenario,  i ustore  all  equip 
meht  to  baseline  configuration. 


4b2 


FRAME  BIT  ERROR 

T1-4000  TX  GENERATOR  RAO  10  TX 


RADIO  RX  ATTENUATORS  (2)  RADIO  RX 


equalizer  HP  3550  (XIO)  IF  AMPLIFIER 


RADIO 
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son 
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>-e-c 
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son 
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bncE 

son 

son 

}-Q-C 

]bnc 

son 

RADIO 
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RADIO 

B 

BNC  E 
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>-eH: 
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Dbnc 

son 
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bncE 

son 
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>-Q-C 

Ubnc 

son 
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B 

Figure  T-1.  Test  Configuration, 
Multiple  Link  Equipment  Failures 
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OBSERVANCE  (key  ooints  only)  • 


A 11  systeBS  green  att,.,////RR 

CRT  display  (overview)  shows  a RFC  FLAG  at  SPL 
“■or  site  ala  rm,also  showing  "A"  radio  Amber  and 
ux  switch  RED  at  SRL..///RR 

Site  alarm  is  for  battery  at  GEL (also  showing 
battery  alarm),  a t SBL...RSL  SBL  has  now  also 
dropped  into  AMBER.,, The  FER  is  RED  at  HUA, .,//RF 


At  approx  1502,  requested  SBL  to  lock  on  "3"  xmitter, 
and  he  remained  on  this  until  approx  1530,  This 
was  due  to  sudden  drop  in  RSL  here  at  HUA.., 

During  this  time,  all  maintenance  voltages  at 
SBL  were  checked,  with  all  showing  good, 

RSL. at  HUA,  on  both  radios  have  dropped  off 
completly,  which  was  noticed  at  1515..RSL  at 
SBL  now  also  dropping  drastically. .. .//Still 
showing  battery  alarm  at  SBL,,.. 

From  alarm  displays,  it  now  appears  that  SBL  has 
dropped  off  air  completly, . .Attempting  to  pet 
ahold  of  him  via  telephone //HR 

SBL  advs  he  took  a direct  lightening  strike,  whici 
wiped  out  most  of  his  sta  tion  (back-up  battery 
bank  also)..  They  advs  it  will  take  a major  overhaul 
to  repair  the  damage,,. ///RRR 
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6.1.21  The  Man-Machine  Interface  and  if  the  Interface  Can  Be 

Easily  Accomplished  in  the  Operational  Environment,  and 
If  It  Is  Presented  In  a Format  that  Is  Useful  to 
Operational  Personn^ 

The  ease  with  which  the  System  Simulation  Scenarios  test  phase 
was  started  and  the  manner  in  which  the  scenarios  were  con- 
ducted throughout  this  phase  of  field  tests  present  solid  evi- 
dence of  a compatible  man-machine  interface.  The  three  tech 
controllers  who  originally  started  the  scenarios  received  about 
one  day  of  training  from  Honeywell  personnel  and  then  were 
allowed  about  one  day  of  "hands-on"  familiarization  by  them- 
selves using  a notebook  of  Honeywell  prepared  procedures.  From 
that  point  on  they  were  essentially  on  their  own  and  received 
minimal  help  from  Honeywell  personnel  - none  while  a particular 
scenario  was  in  progress.  After  the  scenario  test  phase  had 
started,  two  additional  tech  controllers  joined  the  group. 

These  two  received  only  an  hour  or  two  of  indoctrination  from 
Honeywell;  the  rest  of  their  training  was  on-the-job,  working 
with  the  more  experienced  tech  controllers. 

As  the  tech  controllers  gained  experience  they  began  to  use 
more  than  just  the  conventional  displays  (i.e..  System  Overview, 
Link  Status,  Link  Performance  Assessment  and  Maintenance  Volt- 
ages) in  the  normal  scan  mode  to  isolate  and  verify  problem 
areas.  They  were  becoming  proficient  in  the  use  of  the  Monitor 
Immediate  scan  mode;  in  use  of  the  CY-104  VF  IQCS  scan/display 
and  in  calling  up  parameter  statistics  tables  to  check  past 
performance.  The  29  June  1977  scenario  data  from  Appendix  EE 
illustrates  the  use  of  a number  of  different  displays  in  a 
multiple  failure  scenario  in  which  eight  separate  problems 
were  found  (refer  to  pages  417  through  427)  . The  ease  and 
speed  with  which  various  displays  were  interpreted  is  apparent. 
All  the  faults  were  traced  in  approximately  80  minutes. 

Appendix  R scenario,  performed  on  13  June  1977,  involved  intro- 
duction of  an  interfering  frequency  at  the  in-service  receiver 
waveguide  at  Ft.  Huachuca  - a difficult  problem  to  trace. 
Printouts  from  this  scenario  shown  on  pages  283  through  290 
illustrate  use  of  the  Monitor  Immediate  mode  and  parameter 
tables  to  pinpoint  the  cause  by  studying  its  effects. 

Although  the  tech  controllers  learned  quickly  to  use  the 
various  tools  that  are  available  and  put  them  to  efficient 
use  in  solving  problems  as  the  above  two  scenarios  illustrate, 
they  still  had  suggestions  for  improvements  to  format: 

. 1.  FER  data  for  the  standby  Tl-400  should  be  available  as 
well  as  the  in-service  unit  on  the  Link  Status  display. 

The  reason  for  this  was  to  be  able  to  assess  the  status 
of  the  standby  unit  before  switching  it  on-line.  This 
' information  was  not  added  to  the  Link  Status  display  as 

that  would  have  meant  a significant  software  change. 
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It  was  added,  however,  to  the  Monitor  Immediate  mode. 

Update  time  is  still  dependent  on  the  sample  time  base  of 
the  EPUT.  A special,  shorter,  time  base  for  use  in  the 
Monitor  Immediate  mode  was  discussed  in  paragraph  6.1.5. 

2.  Another  improvement  that  was  suggested  involved  identifying 
on  the  Link  Status  and  Link  Performance  Assessment  displays 
the  radio  being  monitored  relative  to  Eye  data.  Only  the 

A or  B radio  at  a given  site  is  monitored  each  scan.  Each 
radio  is  therefore  monitored  once  every  other  scan;  or  in 
this  case  once  every  seven  to  eight  minutes.  The  Monitor 
Immediate  mode  takes  care  of  this  deficiency  to  some 
extent.  If  eye  parameters  are  being  examined  to  the  extent 
that  this  rate  of  update  becomes  a significant  factor,  then 
the  nodal  controller  is  most  likely  in  a maintenance  or 
troubleshooting  mode.  The  tech  controller  then  has  the 
option  of  going  to  the  Monitor  Immediate  mode  wherein  the 
update  rate  of  Eye  parameters  is  limited  only  by  the  BEM. 
This  amounts  to  a few  seconds  for  Eye  Margin,  Eye  Ampli- 
tude, Derived  BER  and  Eye  Voltage  (dispersion  voltage)  and 
90  seconds  for  Eye  Hits.  The  feasibility  of  shortening 
the  sample  time  for  Eye  Hits  while  in  the  Monitor  Immediate 
mode  was  also  discussed  in  paragraph  6.1.5. 

3.  Probably  the  most  significant  changes  suggested  were  in  the 
System  Overview  and  Link  Status  displays.  This  was  pre- 
viously mentioned  in  paragraph  6. 1.9. 6.  The  display  for- 
mats that  the  tech  controllers  recommended  are  shown 
there. 

6.1.22  The  Ability  to  Use  DATEC  Without  the  Support  of  On-Site 
Computer  Software  Personnel 

The  two  Air  Force  tech  controllers  and  Army  personnel  who  were 
to  evaluate  the  DATEC  system  were  given  a one  day  lecture  and 
another  day  of  hands-on  experience  to  become  familiar  with  the 
equipment  and  operator  interaction  commands.  They  were  given 
a handout  showing  how  to  use  all  operator  commands.  Honeywell 
software  personnel  were  available  during  this  training  period 
to  answer  questions  and  demonstrate  the  use  of  commands  when 
requested.  All  personnel  involved  picked  up  the  ability  to 
operate  the  system  within  two  to  three  hours  of  training.  This 
included  system  start  up,  accessing  and  changing  the  data  base, 
and  bringing  up  the  system  displays. 

During  the  running  of  the  system  scenarios,  software  personnel 
were  not  in  the  presence  of  the  tech  controllers.  The  system 
was  run  entirely  by  the  tech  controllers.  After  the  first  two 
weeks,  they  conducted  operations  from  another  building  contain- 
ing only  the  ADDS  and  TermiNet  equipments.  The  software  per- 
sonnel assisted  in  running  the  scenarios  from  the  equipment 
building  and  were  available  in  case  of  system  failure.  Software 
and  hardware  personnel  could  monitor  the  tech  controllers  pro- 
gress through  a second  ADDS  terminal  located  in  the  equipment 
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building.  There  were  only  two  instances  during  the  month  of 
evaluation  in  which  Honeywell  offered  assistance  to  the  tech 
controllers ; 

1.  Appendix  BB,  2 June  1977  - High  Level  MUX  Failure,  Power 
Supply  - SBL.  It  was  observed  during  the  running  of  this 
test  that  the  tech  controllers  were  bringing  up  displays 
before  the  data  displayed  could  be  updated  as  a result  of 
the  perturbation.  This  is  illustrated  on  Page  2 of  this 
test,  dated  2 June  1977.  The  controllers  assumed  that 
the  maintenance  voltages  were  good  because  they  had  not 
been  updated  yet.  It  takes  approximately  four  minutes  to 
update  these  voltages  after  starting  the  scan.  At  the 
completion  of  this  test  the  controllers  were  given  a de- 
tailed description  of  the  relationship  between  the  scanning 
process  and  the  parameter  value  updates.  This  cleared  up 
the  misunderstanding. 

2.  Use  of  Overview  Display.  This  instance  is  closely  related 
to  (1)  above.  It  was  observed  early  in  the  scenario 
processing  that  the  controllers  were  rapidly  jumping  from 
one  display  to  another  in  an  attempt  to  find  the  problem. 

By  doing  this,  they  were  interrupting  the  scan  and  there- 
fore no  parameters  were  being  updated.  The  reason  that 
this  was  being  done  was  that,  having  been  forewarned  that 
a problem  existed,  they  instantly  went  into  a maintenance 
or  fault  isolation  mode.  This  is  not  the  intent  of  the 
nodal  control  concept.  A meeting  was  held  on  16  June  1977 
in  which  it  was  suggested  that  for  each  scenario  the  over- 
view display  be  brought  up  and  used  for  detection  of  link 
problems.  Once  this  display  points  out  a problem,  then 
the  other  displays  can  be  used  to  isolate  the  problem  to 
the  equipment  level  at  a site.  Following  this  meeting, 

as  the  test  results  show,  the  controllers  became  more 
organized  in  their  DATEC  system  usage. 
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In  the  DATEC  system,  the  operator  has  been  given  the  ability  to 
observe  the  contents  of  the  data  base  with  the  access  command. 

In  order  to  change  it  or  to  enter  new  data,  he  must  use  the 
change  command.  The  data  base  items  that  can  be  changed  are 
listed  below  in  the  order  of  frequency  of  change. 

a.  Alarm  thresholds 

b.  Site  alarm  trend  table 

c.  System  statistics 

d.  Site  thresholds 

The  alarm  thresholds  are  a set  of  nine  numbers  as  shown  in 
Figure  6-10.  They  are  used  by  the  alarm  module  to  determine 
a specified  parameter's  alarm  color.  This  is  done  by  deter- 
mining where  the  parameter's  value  falls  with  respect  to  the 
threshold  values.  The  hysteresis  areas  were  incorporated  to 
prevent  alarm  flicker  or  the  oscillation  of  alarm  color  due  to 
slight  variations  in  parameter  value.  If  a parameter's  value 
falls  in  a hysteresis  area,  its  alarm  color  is  set  to  the  color 
from  which  it  came. 

The  DATEC  system  is  presently  capable  of  storing  140  sets  of 
alarm  thresholds.  To  change  the  thresholds,  the  operator  merely 
types  in  the  following  command; 

!NC,CH,AT,n 

Where  n represents  the  set  of  thresholds  desired.  The  computer 
responds  with; 

ENTER  ITEM  NUMBER 

The  operator  is  now  expected  to  enter  a number  from  1 to  9 
representing  one  of  the  threshold  values  that  he  wishes  to 
change.  Upon  entering  this  number,  the  computer  responds  with; 

ENTER  FLOATING  POINT  VALUE 

The  operator  must  then  respond  with  the  threshold  value.  The 
computer  continues  requesting  the  item  number  and  value  until 
the  operator  terminates  the  process  by  entering  a "NEW  LINE" 
character  in  response  to  the  item  number  request. 

This  command  was  used  more  frequently  than  any  other  data  base 
command.  It  was  used  to  set  up  the  validation  test  thresholds, 
the  system  scenario  thresholds  and  the  DR8A  radio  thresholds. 

As  seen  from  its  structure,  it  is  very  easy  to  learn  and  use. 

A complete  set  of  thresholds  can  be  entered  in  approximately 
two  minutes. 
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FIGURE  6-10.  ALARM  THRESHOLDS 


Parameters  can  be  enabled  or  disabled  for  alarming  and  trending 
in  the  DATEC  system.  This  is  done  by  changing  the  Site  Alarm 
Trend  table  which  contains  three  pieces  of  information  for 
each  parameter. 

1.  Alarm  enable  bit.  This  bit  is  set  to  1 to  enable  a 
parameter  for  alarming  and  to  0 to  discible  alarming. 

2.  Alarm  threshold  indicator.  This  is  a nunOaer  from  1 to 
140  indicating  the  alarm  threshold  set  to  be  used  for 
alarming. 

3.  Trend  enable  level.  This  is  a two  bit  field  indicating 
the  type  of  trending  to  be  performed  on  a parameter.  It 
can  have  the  following  values. 

0 = No  trending 

1 = Compute  last  hour,  last  24  hours,  last  30  days,  last  30 

months  sums  only. 

2 = Compute  moan  and  standard  deviation  for  the  same  time 

periods  as  in  1. 

3 = Compute  sums  for  last  hour  and  last  24  hours.  Compute 

mean  and  standard  deviation  for  last  30  days  and  last 
30  months. 
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In  order  to  enable  a parameter  for  alarming  and  trending,  the 
operator  must  enter  the  following  command: 

:NC,CH,SA,site 

Where:  site  = HUA  for  Ft.  Huachuca 

= SBL  for  Sibyl. 

The  computer  responds  with: 

PARAMETER? 

The  operator  is  expected  to  enter  a parameter  number  from  1 to 
39  or  a maintenance  voltage  number  (MVl  to  MV20) . The  computer 
responds  with: 

ALARM  ENABLE  E/N 

The  operator  is  then  expected  to  enter  E to  set  the  alarm  enable 
bit  to  1,  or  N to  set  it  to  zero.  The  computer  then  responds 
with: 

ALARM  THRESHOLD  INDICATOR? 

The  operator  must  enter  a number  from  1-140  indicating  the  set 
of  thresholds  desired.  The  computer  then  responds  with: 

TREND  ENABLE  LEVEL? 

The  operator  is  then  expected  to  enter  a number  from  0 to  3.  . 
Following  this  entry,  the  parameter  question  again  appears. 

This  process  is  repeated  until  all  desired  parameters  are 
set  up. 

The  structure  of  this  command  is  seen  to  be  quite  simple.  It 
leads  the  operator  through  the  entry  process  requiring  little 
or  no  knowledge  of  how  the  command  works.  This  command  was 
used  in  setting  up  the  data  base  for  the  validation  tests,  sys- 
tem scenarios  and  DR8A  radio  tests.  Examples  of  its  use  are 
contained  in  the  software  log  books  1159  and  466  included  as 
Addendum  to  the  Field  Test  and  Evaluation  Report.  Both  the  HUA 
and  SBL  site  alarm  trend  tables  can  be  set  up  in  approximately 
30  minutes.  Single  parameter  changes  can  be  made  in  less  than 
a minute. 

The  trend  algorithm  keeps  statistics  for  the  last  hour,  last 
24  hours,  last  30  days  and  last  30  months.  Up  to  34  current 
values,  24  hourly  values,  30  daily  values  and  30  monthly  values 
are  maintained  as  historical  data.  The  operator  can  look  at 
this  history  by  entering  the  following  command: 

INC, AC, SS, site 


498 


where:  site  = HUA  for  Ft.  Huachuca 


i 


= SBL  for  Sibyl, 

The  computer  responds  with: 

PARAMETER? 

The  operator  responds  with  the  parameter  number  (1-39)  or  a 
maintenance  voltage  number  (MV1-MV20) . The  computer  responds 
with: 

TIME  PERIOD? 

The  operator  is  expected  to  enter: 

H - For  hourly  values 
D - For  last  24  hours  values 
M - For  last  30  days  values 
T - For  last  30  months  values 

The  computer  then  prints  out  the  historical  data  requested. 

This  command  was  used  extensively  by  the  tech  controllers  during 
the  system  scenario  tests.  They  used  it  to  track  the  history  of 
a parameter  to  determine  if  it  was  degrading  during  the  course 
of  the  relatively  short  scenarios. 

The  site  thresholds  table  contains  the  thresholds  used  in 
computing  RSL  Availability,  Eye  Availability,  Hit  Counts  and  FER 
Availabilities.  The  operator  can  change  this  table  by  entering: 

INC, CH, ST, site 


Where:  site  = HUA  for  Ft.  Huachuca 

= SBL  for  Sibyl. 

The  computer  responds  with: 

ENTER  ITEM  NUMBER 

The  operator  is  expected  to  enter  a number  from  1-8  representing 
the  A or  B threshold  for  the  parameter  mentioned  above.  The 
computer  responds  with: 

ENTER  FLOATING  POINT  VALUE 

The  operator  is  expected  to  enter  the  new  threshold  value. 


This  command  was  never  used  during  validation  or  system  scenario 
testing.  It  was  used  only  to  change  thresholds  when  the  DR8A 
radio  testing  was  done. 
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6.2  SPECIAL  SOFTWARE  CONSIDERATIONS 


The  S.O.W.  for  the  ATEC  Digital  Adaptation  Study  delineated 
several  tasks/considerations  in  Paragraph  6.2.1  associated 
specifically  with  software.  Inputs  for  this  section  were 
derived  in  large  part  from  entries  in  software  log  books, 
observations  made  during  field  tests,  and  discussions  with 
the  technical  controllers  who  took  part  in  the  System 
Simulation  Scenarios.  These  specific  items  are  addressed  in 
the  following  subparagraphs. 

6.2.1  Visibility  of  the  Software  Program  Codes  Logic/Structure 
and  whether  the  Structure  Will  Allow  Quick  Isolation  of 
Software  Problems' 

Software  Structure 


The  Digital  ATEC  software  was  designed  using  a top-down  approach 
in  which  the  statement  of  work  was  used  to  define  some  initial 
functions.  Each  of  these  functions  was  in  turn  further  refined 
which  resulted  in  the  definition  of  additional  functions  of  a 
simpler  nature.  The  refining  process  continued  until  a set  of 
basic  functions  were  defined.  The  modules  shown  in  Figures  6-11 
through  6-15  were  developed  to  implement  those  functions.  These 
hierarchy  diagrams  give  an  accurate  description  of  the  software 
structure.  One  can  determine  what  functions  are  performed  by 
a module  by  observing  the  row  of  blocks  immediately  below  the 
single  defining  block.  For  instance,  the  nodal  control  scan 
module  (module  1.0)  does  the  following; 

1.  Select  monitor  point  (module  1.1). 

2.  Input  major  alarm  summary  data  (module  1.2). 

3.  Input  alarm  summary  data  (module  1.3). 

4.  Input  MAC  voltage  data  (module  1.4) . 

5.  Compute,  alarm,  trend  parameters  (module  1.5) . 

6.  Output  display  (module  1.6). 

7.  Initialize  baseband  eye  monitor  (module  1.7) . 

Although  the  hierarchy  diagrams  give  a good  indication  of  the 
software  organization,  they  tell  nothing  about  data  flow.  This 
is  accomplished  by  means  of  a HIPO  diagram.  One  of  these  exists 
for  each  module  described  in  the  hierarchy  diagrams.  The  HIPO 
diagram  describes  what  the  module  does  and  shows  the  inputs  used 
and  outputs  generated.  As  an  excimple,  the  HIPO  for  module  1.3 
is  shown  in  Figure  6-16. 
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FIGURE  6-11.  NODAL  CONTROL  SCAN  HIERARCHY 


SERVICE  ROUTINES 


FIGURE  6-13.  OUTPUT  DISPLAY  HIERARCHY 
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FIGUPE  6-14.  NODAL  CONTROL  OPERATOR  INTERACTION  HIERARCHY 
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HIPO  NO. ; 1.3 


AUTHOR;  DTD 


DATE;  7/27/76 


TITLE;  Input  Alarm  Summary  Data 


1.  GENERtTE  COWON  DIT«  RISE.  BEMSS 

THIS  ITEM  IF  ENTRY  FROM  MOOUIE  

(1.2). 

2.  OUTPUT  RURM  SUMMURY  COMMRND 

(1.3.1) 


3.  VERIFY  ECHOEO-ltCR  MESSIGE 
(4.9) 

4.  ERROR  EXIT  IF  ERRORS  IN 
VERIFICtTION 


5.  STORE  OtTt, 

4.  ItIT  FOR  tlRRM  SUMMIRT 
OXTX  (4.16) 

B.  SET/RESET  >1>RH  SCtNNER 
BIT  (4.IB) 

6.  EXIT  MOOULE 

7.  INTERNXL  ROUTINE  TO  OETERMINE  IF 
BITS  XRE  TO  BE  REVERSED. 


FIGURE  6-16.  HIPO  DIAGRAM 
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The  software  and  data  structure  described  in  the  hierarchy  and 
HIPO  diagrams  allow  for  quick  isolation  of  software  problems. 

As  an  example.  Figure  6-17  summarizes  the  HIPOs  for  the  nodal 
control  scan  module  (1.0).  The  input  modules  (1.1  through  1.4) 
get  data  from  the  monitoring  devices  (MAD,  MAC  and  IQCS)  and 
store  it  in  the  alarm  scanner  table,  the  site  voltage  table  and 
the  VF  table.  The  processing  modules  (1.5)  use  the  data  in  these 
tables  for  computing,  trending  and  alarming  parameters.  The 
results  of  this  processing  is  stored  in  the  parameter  value 
table,  statistics  teibles,  and  alarm  trend  tables,  respectively. 
The  display  modules  use  all  the  above  tables  for  creating  display 
presentations.  By  having  a set  of  tables  between  the  input, 
processing  and  display  modules,  one  merely  has  to  interrogate 
the  tables  to  isolate  the  set  of  modules  causing  the  problem. 

The  logic  used  in  this  process  is  described  in  the  following 
example  of  "Pseudo  Code". 

If  alarm  scanner  problem 

If  alarm  scanner  table  tracks  alarms 
check  display  modules 


Else 


check  alarm  scanner  input  modules. 

If  parameter  value  problem 

If  voltage  in  site  voltage  table  does  not  agree  with 
observed 

check  voltage  input  modules 
Else  , 

If  parameter  value  agrees  with  computed  value 
check  display  modules 

Else 

check  processing  modules. 
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6.2.2  Adequacy  of  Software  Debugging  Aids  to  Provide  Infor- 


mation that  IS  Useful  in  Error  Detection  and  Tracin 


Software  Development  and  Debugging 

The  PATE  system  has  16,384  words  of  core  storage.  Approximately 
half  of  this  is  used  by  the  PATE  executive  and  associated  soft- 
ware. This  code  is  in  core  all  the  time  and  is  known  as  resident 
core.  The  remaining  8K  of  core  is  available  for  applications 
programs.  If  eui  application  requires  more  than  8K  it  must  be 
partitioned  into  8K  sections,  each  being  brought  into  core  and 
executed  in  a sequential  manner. 

The  digital  ATEC  software  requires  more  than  8K  to  satisfy  all 
its  requirements.  It  was  partitioned  as  follows; 

1.  Nodal  Control  Scan  Task.  Module  1.0,  associated  modules, 
service  routines  and  PATE  utility  routines. 

2.  Nodal  Control  Operator  Interaction.  Module  2.0,  associated 
modules,  service  routines  and  PATE  utility  routines. 

3.  Output  Display  Task.  Module  1.6,  associated  modules, 
service  routines  and  PATE  utility  routines. 

4.  DATEC  Self-Test  Task.  Modules  4.25,  4.25.1,  4.25.2,  4.25.3, 
service  routines  and  PATE  utility  routines. 

5.  Data  Base  Generation  Program.  A utility  routine  that 
allows  accessing  and  changing  floating  point  numbers. 

Each  of  these  tasks  is  represented  by  a punched  paper  tape  which 
can  be  loaded  onto  the  PATE  disk  by  means  of  the  TermiNet  tape 
reader.  These  tapes  are  generated  in  the  software  development 
facility  (SDF)  in  the  plant  at  Honeywell.  This  development  proc- 
ess is  illustrated  in  Figure  6-18. 

Each  module  is  coded,  punched  on  cards  (1)  and  placed  in  a 
library  of  source  files  on  the  disk  (2)  in  the  SDF.  Once  a 
source  fi^le  is  on  disk,  it  can  be  changed  or  corrected  by 
entering  correction  cards  (3)  on  to  a disk  update  file  (4) . 

This  file  is  in  turn  used  by  the  source  update  program  (5)  to 
modify  the  disk  source  file  (2) . 

The  assembler  program  (6)  reads  a specified  source  file  (2)  and 
generates  an  object  file  (7)  which  can  be  read  by  the  loader. 

It  also  generates  a program  listing  of  the  specified  module 
which  is  kept  in  a binder  for  reference  purposes. 

After  all  modules  making  up  a task  are  in  the  object  file 
state,  a paper  tape  can  be  generated.  This  is  done  by  entering 
a card  deck  (10)  of  source  file  names  making  up  the  task.  The 
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fit  programs  search  all  source  files  in  this  list  to  determine 
their  respective  sizes  and  generates  a disk  library  file  (11) 
consisting  of  the  object  file  names  in  the  order  that  they  are 
to  be  loaded.  This  file  is  ordered  by  the  fit  programs  so  as 
to  minimize  cross  sector  linkages.  The  loader  program  (9)  loads 
the  object  files  (7)  as  specified  by  the  disk  library  file  (11) . 
The  output  of  this  loading  process  is  a binary  file  (12)  placed 
on  the  disk.  The  data  in  this  file  is  in  core  image  format  which 
can  now  be  read  by  the  PATE  paper  tape  punch  program. 

The  debugging  process  used  on  the  host  computer  both  in-plant  and 
in  the  field  is  shown  in  Figure  6-19. 

The  paper  tapes  generated  in  the  SDF  are  loaded  onto  the  PATE 
disk  by  means  of  the  termiNet  loader  program  (1) . Corrections 
can  be  made  to  the  PATE  disk  without  new  tape  generation  by 
means  of  the  Patch  program  (2) . With  this  program,  a programmer 
can  bring  a task  into  core,  make  changes  to  it  and  have  it  written 
back  to  disk.  This  provides  a rapid  means  of  making  module 
changes  and  testing  them  on  the  host  computer.  Once  a change 
is  made  in  this  manner,  the  tas’'  on  the  disk  is  no  longer  the 
same  as  the  paper  tape  that  was  originally  loaded.  During  debug 
the  programmer  therefore  records  all  patches  in  a software  log 
book  (5)  specifying  the  module  name  and  task  name.  If  for  any 
reason  a task  is  destroyed  on  the  disk  the  programmer  just 
reloads  the  paper  tape  and  reenters  all  patches  recorded  in  the 
log  book  to  recover. 

During  in-plant  debugging  when  the  SDF  was  in  close  proximity, 
one  or  two  pages  of  patches  were  accumulated  in  the  log  book 
before  the  source  files  were  updated  and  new  tapes  generated. 

In  general,  programmers  tended  to  keep  paper  tapes  as  current 
as  possible. 

Debugging  in  the  field  was  handled  a little  differently  since  the 
SDF  was  not  available.  The  patch  program  was  used  extensively 
to  make  corrections  and  modifications.  These  were  carefully 
recorded  in  the  software  log  book.  In  addition,  a disk  back 
up  system  was  used.  The  PATE  disk  has  a fixed  disk  and  a 
removable  disk.  These  two  packs  contain  the  same  information. 

VJhen  a task  is  patched  it  is  written  to  both  the  fixed  and 
removable  disks.  A three  disk  cycle  was  used  to  save  information 
and  provide  backup  capability.  After  patching  a task  the  re- 
movcible  disk  is  taken  off  the  drive  and  replaced  by  the  oldest 
disk  in  the  cycle.  The  disk  utility  program  (4)  is  then  used  to 
copy  the  fixed  to  the  removable.  If  the  disk  was  ever  destroyed, 
the  latest  backup  could  be  used  to  restore  the  system. 

The  software  development  and  debugging  procedures  described  were 
quite  effective  in  both  in-plant  and  field  checkout.  They  were 
simple  to  use  and  learned  in  a minimum  amount  of  time  by  new 
programmers.  The  many  software  improvements,  some  quite 
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extensive,  would  not  have  been  possible  without  these  techniques. 
During  the  length  of  testing  at  Ft.  Huachuca,  there  was  no  time 
lost  because  of  software  problems.  This  can  be  directly 
attributed  to  the  debugging  and  backup  procedures  used. 

6.2.3  Usefulness  of  Error  Messages  and  Diagnostics  that  are 


Provided  When  the  System  Fails 

The  PATE  and  Digital  ATEC  software  was  designed  to  prevent 
catastrophic  software  problems  due  to  system  failures.  These 
problems  usually  occur  because  of  the  inability  of  the  software 
to  respond  to  bad  data  entered  as  a result  of  system  failures. 
Data  is  input  to  the  Digital  ATEC  software  through  the  data  line 
controller  (DLC)  representing  MAC /MAD  inputs,  the  ADDS/TERMINET 
in  the  form  of  operator  interaction  and  program  loading,  and  the 
disk  representing  task  loading  and  data  file  input.  The  software 
has  provided  protection  in  all  these  input  areas  as  follows; 

1.  Data  Line  Controller.  The  upper  left  hand  corner  of  the 
ADDS  display  has  been  reserved  for  the  scan  status  and 
error  messages.  During  the  scanning  process  the  latest 
command  is  printed  on  line  one  and  line  two  shows  the 
results  of  the  command.  No  printouts  indicates  no 
problems.  The  message  MAX  RETRAN3  indicates  that  the 
command  was  transmitted  three  times  due  to  garbled  data  or 
error  responses  from  the  MAC  or  MAD  before  going  to  the 
next  command.  The  message  NO  RESPONSE  indicates  that 
expected  data  has  not  been  received. 

These  messages  proved  to  be  quite  useful  during  field 
testing.  The  line  one  message  gave  the  operators  an 
indication  of  where  the  system  was  in  the  scanning  process 
and  if  a message  occurred  on  line  two  it  usually  indicated 
that  the  device  commanded  was  inoperative.  It  is  important 
to  note  that  the  presence  of  an  error  message  did  not  halt 
the  software,  cause  it  to  go  into  an  infinite  loop,  or 
allow  bad  data  to  enter  the  data  base.  The  problem  is 
merely  noted  and  then  the  next  command  is  selected. 

2.  ADDS/TERMINET.  Data  is  entered  through  the  ADDS  during 
operator  interaction.  The  error  messages  were  found  to  be 
adequate  during  operator  inputs.  The  most  common  message 
was  ERROR.  Although  this  is  a general  message  meaning 
that  the  command  was  entered  incorrectly,  it  was  observed 
that  the  operators  had  no  problems  determining  their  errors 
when  it  occurred.  The  next  most  common  error  was  FLOATING 
POINT  VALUE  IN  ERROR,  which  usually  meant  that  the  decimal 
point  was  left  out  in  entering  floating  point  data. 

At  no  time  during  field  test  did  an  erroneous  input  by  the 
operator  cause  catastrophic  software  problems.  There  was 
one  minor  problem  encountered  when  the  new  Monitor 


Immediate  code  was  entered  in  the  field.  The  operator 
entered  a starting  item  that  was  greater  than  the  ending 
Item  which  caused  Monitor  Immediate  to  go  into  an 
infinite  loop.  This  was  corrected  in  the  field. 

3.  Disk.  Software  tasks  and  data  are  constantly  being 
loaded  into  core  from  the  disk  cUid  updated  data  bases 
are  being  written  to  disk  during  normal  operating  con- 
ditions. If  the  disk  fails  software  must  be  available 
to  prevent  corrupted  data  from  entering  memory  or  being 
written  to  dif.k.  The  PATE  operating  system  provides 
for  disk  error  detection  by  checking  the  disk  hardware 
status  after  each  read  or  write  operation.  If  an  error 
occurs,  the  software  attempts  to  recover  by  copying  the 
fixed  disk  to  the  removcible.  If  this  cannot  be  done, 
the  message  ERROR  DURING  COPY  is  printed  and  the  oper- 
ator is  given  the  choice  of  repeating  the  operation  or 
fixing  the  disk.  This  error  message  occurred  twice 
during  field  testing.  Once  when  a software  bug  caused 
the  disk  to  be  reformatted,  and  a second  time  when  the 
disk  failed.  The  disk  diagnostics  were  run  for  the  disk 
failure  and  pointed  out  that  the  disk  was  experiencing 
sector  miscompares.  This  eventually  led  to  replacement 
of  an  option  card  in  the  disk. 

6.2.4  Ease  With  Which  Software  is  Debugged  Both  On-Site  and  at 


the  Honeywell  Plant 


There  were  a total  of  54  software  and  data  base  changes  made 
during  field  test  operations.  Only  nine  of  these  changes  were 
because  of  bugs.  The  rest  were  either  to  improve  the  existing 
software  or  to  add  a new  feature  that  was  overlooked  in  the 
original  design. 

Following  is  a description  of  the  nine  software  bugs  and  how 
they  were  isolated  and  corrected. 

Bug  No.  1.  Bad  eye  hits  calculation.  This  bug  was  manifested 
as  an  eye  hit  value  on  the  link  status  display  that  was  grossly 
higher  than  expected.  The  debugging  technique  described  in 
Paragraph  6.2.1  was  used  to  isolate  the  problem  to  the  calcula- 
tion modules,  in  particular,  module  1.5.4  (Process  Eye  Hit 
Voltages) . In  checking  the  calculation  of  the  eye  hit  rate, 
it  was  found  that  the  time  base  constant  for  the  BEM  EPUT  was 
entered  as  an  integer  number  instead  of  floating  point.  This 
was  corrected  with  the  use  of  the  data  base  generator  program 
(DB) . The  bug  was  detected  and  corrected  within  10  minutes. 
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Bug  No.  2.  Loss  of  hourly  statistical  data  when  new  day  be- 
gins. This  bug  was  detected  while  observing  the  statistics 
collected  during  an  overnight  test  run.  It  was  noticed  that  the 
RSL  scan  count  was  normally  15  or  16  for  each  hour  in  a 24  hour 
period  except  for  the  hour  just  after  midnight.  Its  value  for 
this  hour  was  one.  This  immediately  led  one  to  believe  that 
there  was  a problem  in  the  trending  module  in  the  area  of  deter- 
mining when  an  hour  had  elapsed.  By  tracing  through  the  hier- 
archy and  HIPO  diagrams,  it  was  found  to  be  module  4.8.2.  The 
problem  was  corrected  by  using  the  PATCH  routine.  It  took  ap- 
proximately one  hour  to  detect  and  correct  the  problem  and 
another  24  hours  test  run  to  verify  the  fix. 

Bug  No . 3 . Erroneous  data  printed  during  access  of  system 
statistics.  This  bug  was  detected  while  accessing  system 
statistics  with  operator  interaction.  It  was  observed  that 
when  the  hourly,  daily,  monthly  or  30  month  values  were  re- 
quested a second  time  for  the  same  parameter  that  they  would 
be  different  from  the  first.  By  tracing  through  the  hierarchy 
diagram  for  nodal  control  operator  interaction,  it  was  found 
that  module  2.13.4  performed  the  function  of  accessing  system 
statistics.  In  checking  the  code  it  was  found  that  the  parameter 
number  was  not  being  reinitialized  properly  for  multiple  requests 
for  the  same  parameter.  The  module  was  corrected  with  the 
patch  routine.  This  problem  was  detected  and  corrected  in  ap- 
proximately 25  minutes. 

Bug  No . 4 . Incorrect  Eye  B Availability  calculation.  This 
bug  was  detected  when  it  was  noticed  on  the  Link  Performance 
Assessment  display.  Page  1,  that  the  Eye  Availability  for  the  B 
radios  at  both  sites  did  not  change  when  expected.  The  isolation 
technique  previously  described  was  used  to  determine  that  the 
display  modules  were  at  fault.  It  was  found  in  tracing  through 
the  hierarchy  diagram  for  module  1.6  that  module  1.6.4  processes 
the  Link  Performance  Assessment  display.  It  was  found  upon 
inspection  that  the  display  generator  table  driving  the  module 
had  incorrect  pointers  to  the  B Eye  Availability  parameters. 

The  correction  was  made  with  the  patch  routine.  Total  time  to 
isolate  and  correct  the  problem  was  approximately  10  minutes. 

Bug  No.  5.  Alarm  color  not  determined  properly.  This  bug  was 
detected  when  it  was  observed  on  the  Link  Status  display.  Page  1, 
that  the  alarm  color  for  the  Eye  Amplitude  parameter  was  not 
being  determined  properly.  This  parameter  used  alarm  threshold 
number  14.  Other  parameters  with  threshold  indicators  less  than 
14  were  being  alarmed  properly.  Since  there  are  14  sets  of 
alarm  thresholds  per  disk  page,  it  was  concluded  that  there  was 
probably  an  error  in  the  disk  page  number  calculation  in  module 
4.8.1  (ALARM  PARAMETERS).  This  proved  to  be  true  upon  further 
investigation.  The  problem  was  corrected  with  the  patch  routine. 
The  total  time  to  detect  the  problem,  correct  it  and  verify 
the  fix  was  approximately  45  minutes. 
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Bug  No . 6 . Clobbered  disk  problem.  This  problem  was  detected 
as  disk  errors  during  normal  operation.  Attempts  to  restart  the 
system  failed,  indicating  that  the  disk  had  been  clobbered.  The 
system  could  be  restored  only  by  copying  the  fixed  disk  to  the 
removable.  The  problem  first  appeared  to  be  intermittent  in 
nature,  but  upon  further  investigation  of  memory  when  the  prob- 
lem occurred  it  was  found  that  module  1.0  was  in  core  and  that 
the  trending  module  (4.8.2)  was  the  last  module  called.  It  was 
finally  determined  that  the  problem  occurred  when  the  current 
day  and  time  were  less  than  the  start  day  and  time  for  statistics. 
Knowing  this,  the  problem  could  be  made  to  occur  at  any  time. 

By  using  the  patch  program  to  place  halts  in  the  program  flow, 
the  problem  was  finally  traced  to  two  modules  (4.8.9,  TREND 
MEAN,  and  4.8.10,  TREND  STANDARD  DEVIATION)  which  had  improper 
returns  in  an  area  of  code  entered  as  a result  of  the  problem 
perturbation.  The  detection  and  correction  of  this  problem  took 
approximately  two  hours  after  it  could  be  made  to  occur  at  will. 

Bug  No . 7 . Computer  halt  problem.  This  bug  was  detected 
when  the  computer  halted  in  the  floating  point  multiply  routine. 
This  is  a PATE  routine  used  in  ATEC  software.  It  was  found 
that  the  routine  was  coded  to  halt  when  an  underflow  condition 
occurred  in  the  floating  point  accumulator.  This  was  changed 
using  the  patch  routine  to  return  a zero  instead  of  halting. 

The  time  to  detect  and  correct  the  problem  was  approximately 
15  minutes. 


Bug  No.  8.  Improper  maintenance  voltages.  This  bug  was 
detected  when  it  was  observed  that  the  maintenance  voltages 
for  the  Tl-4000  were  not  being  updated  on  the  Maintenance 
Voltages  display  when  fuses  were  pulled  while  the  TlVVBl  and 
radio  voltages  were  changing  as  expected.  The  isolation 
technique  previously  described  was  used  to  determine  that  the 
problem  was  in  the  calculation  modules  (module  1.5.10,  Process 
Maintenance  Volcaoes) . It  was  found  that  the  data  base  file 
that  drives  this  module  had  some  incorrect  pointers.  These 
were  changed  with  the  patch  program  and  the  problem  cleared. 

The  total  time  required  to  isolate  and  correct  tJie  problem  was 
20  minutes. 

Bug  No.  9.  Improper  conversion.  This  bug  was  detected  as  an 
improper  conversion  of  the  floating  point  availability  values. 
The  conversion  module  4.23  is  supposed  to  convert  to  5 signifi- 
cant figures.  It  was  observed  that  values  greater  than  0.99328 
were  only  being  carried  out  to  four  significant  figures.  The 
problem  was  traced  to  an  inaccurate  conversion  constant.  This 
problem  was  detected  and  corrected  within  approximately  45 
minutes. 
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6.2.5  Meantime  for  Detection/Isolation  of  Software  Errors 


The  following  is  a sununary  of  the  approximate  times  for  detec* 
tion/isolation  of  software  errors  previously  discussed  in 
Paragraph  6.2.4: 


*Bug  No. 


Time  to  Detect/Isolate  (Minutes) 


1 

2 

3 

4 

5 

6 

7 

8 
9 


3 

20 

15 

3 

20 

80 

10 

13 

10 


This  results  in  a meantime  for  detection/isolation  of  19  minutes 
for  each  software  error. 


6.2.6 


Meantime  to  Modify  the  Code  When  Corrective  Action  is 
Require? 


Following  is  a summary  of  the  times  required  to  modify  code 
when  corrective  action  was  required  as  a result  of  the  software 
errors  previously  discussed  in  Paragraph  6.2.4: 


*Bug  No, 


Time  Required  to  Correct  (Minutes) 


1 

2 

3 

4 

5 

6 

7 

8 
9 


7 

40 

10 

7 

25 

40 

5 

7 

35 


This  results  in  a meantime  for  code  modification  of  20  minutes 
for  each  software  error. 


* No.  assigned  in  Paragraph  6.2.4. 
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6.2,7  Extent  to  Which  Software  Modification  and  Checkout 
is  Required 

1 Following  is  a summary  of  the  modifications  made  to  the  software 

I and  bugs  found  and  corrected.  A description  of  the  change  amd  a 

^ ' reference  to  the  software  data  book  (included  as  Addendum  2 to 

i I the  Field  Test  and  Evaluation  Report)  containing  the  actual 

1 patch  is  given.  Those  items  marked  with  an  asterisk  (*)  are 

the  software  bugs  found. 


FIELD  CHANGES  TO  DATEC  SOFTWARE  AND  DATA  BASE 


% 

f 

i 

i 


I 


1.  Modified  data  base  (DG,  PD)  to  accommodate  alarm  scanner 
hardware  change.  (18,  19,  20,  21  switched  to  20,  21,  18, 

19)  Data  Book  1159,  page  87. 

2.  Patched  operator  interaction  (CN)  to  allow  scanning  during 
LPA  and  maintenance  displays.  Schedules  NT  following  OD. 

Patched  TV  to  bypass  operator  interrupt  code.  Data  Book 
1159,  page  88. 

3.  Provided  flashing  major  alarm  indication  and  audible  alarm 
at  the  ADDS  whenever  major  alarm  is  detected.  Data  Book 
1159,  page  89. 

4.  Patched  TV  to  output  a "format  off"  character  (2378)  when- 
ever output  display  task  is  entered.  Data  Book  1159, 
page  90. 

5.  Patched  NS  to  bypass  display  update  for  LPA  and  Maintenance 
Voltage  displays.  Data  Book  1159,  page  90. 

6.  Changed  conversion  factors  in  PD  file  for  radio  voltages 
from  0.004  to  0.003.  Data  Book  1159,  page  90. 

7.  Changed  name  of  maintenance  voltage  No.  2 to  "TlWBl+12"  for 
both  HUA  and  SBL.  Data  Book  1159,  page  91. 

8.  Changed  low  end  of  conversion  table  No.  1 from  0 to  11.587E-9 
so  that  FER  for  0 counts  will  come  out  l.OE-15.  Data  Book 
1159,  page  91. 

9.  Eliminated  Temporary  Scan  and  added  code  to  NS  and  CN  to 
provide  a Monitor  Immediate  capability.  Data  Book  1159, 
pages  94,  95,  96,  97. 

*10.  Corrected  eye  hits  bug  by  changing  BEMN  from  integer  90  to 

floating  point  90.  Data  Book  1159,  page  95.  . 

j 

11.  Changed  units  on  LPA  page  2 to  VLTS  in  base  display  file, 

DF.  Data  Book  1159,  page  98. 

12.  Entered  Dispersion  Voltage  versus  DER  BER  tables  for  HUA  and 
SBL  (Tables  8,  9,  14,  15) . Data  Book  466,  page  1. 
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Entered  RSL  versus  DBM  tables  for  HUA  and  SBL  (Tables  10,  11 
4,  5).  Data  Book  466,  page  1. 

Modified  alarm  threshold  No.  3 for  +12  volt  threshold.  Data 
Book  466,  page  1. 

Corrected  trending  bug  in  NS.  Data  Book  466,  page  2. 

Set  up  Data  Base  for  tests  B,  D and  E.  Data  Book  466, 
pages  2,  3,  4,  5. 

Corrected  access  statistics  bug  in  CN.  Was  not  reloading 
page  for  multiple  parcuneters.  Data  Book  466,  page  5. 

Set  up  data  base  for  test  F.  Data  Book  466,  page  6. 

Entered  new  Table  6 (Dispersion  Voltage  to  Eye  Margin) . 
Modified  EDIS  to  accommodate  new  Table  6.  Data  Book  466, 
page  7. 

Modified  PD  file  to  reference  only  Table  6 for  Eye  Margin. 
Data  Book  466,  page  7. 

Corrected  data  base  bug  in  DG  file.  Pointer  to  B Eye 
Availability  was  incorrect,  HUA  and  SBL.  Data  Book  466, 
page  8. 

Corrected  bug  in  alcurming  module.  Was  computing  page  number 
incorrectly  when  loading  alarm  thresholds.  Data  Book  466, 
page  8 . 

Set  up  data  base  for  test  G.  Data  Book  466,  page  9. 

Patched  TV  to  wait  after  display  update  to  allow  operator  to 
print  local  without  problem.  Data  Book  466,  page  10. 

Patched  resident  core  (RC)  to  set  a flag  for  the  above  patch 
when  control  W is  entered  at  the  keyboard.  Data  Book  466, 
page  10 . 

Set  up  data  base  for  test  J.  Data  Book  466,  page  11. 

Rearranged  Monitor  Immediate  tcible.  Data  Book  466,  page  12. 

Patched  resident  core  to  provide  eneible/disable  capability 
on  ADDS  major  alarm  audible  alarm.  Modified  NS  patch  to 
check  enedsle/disable  flag  before  sounding  alarm.  Data  Book 
466,  page  13. 
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30.  Patched  BEM  self-test  (TN)  to  print  "90  sec  time  delay". 

Data  Book  466,  page  14. 

31.  Eliminated  "DIF"  from  "BER  COR  DIF"  field  on  Link  Status, 
Page  1 display  (DF  base  display).  Data  Book  466,  page  14. 

32.  Modified  Link  Status,  Page  1 and  2 displays  to  output 
"<1.0E-7"  in  FER  field  for  Tl-4000  and  "<1.0E-6"  in 
TlWBl  FER  field  when  applicable.  Also  output  "NO  DATA" 
in  "BER  COR"  field.  Data  Book  466,  pages  15  and  16. 

33.  Set  up  data  base  for  System  Simulation  Scenarios.  Data 
Book  466,  page  17. 

34.  Patched  NS  to  alarm  but  not  trend  if  reframe  occurs.  Data 
Book  466,  page  18. 

35.  Patched  TV  to  output  0 if  maintenance  voltage  less  than 
10"5^  Data  Book  466,  page  19. 

36.  Patched  TV  to  bypass  outputting  alarm  data  when  "NO  DATA" 
printed.  Data  Book  466,  page  19. 

37.  Patched  NS  to  clear  major  alarms  (bits  1 through  5)  before 
major  alarm  summary.  Data  Book  466,  page  20. 

*38.  Corrected  trending  bug  in  NS.  Two  routines  (TMN  and  TSDV) 
omitted  IRS  before  returning.  Data  Book  466,  page  21. 

39.  Patched  NS  to  output  warning  message  if  operator  loads 
resident  core  without  setting  time.  Data  Book  466,  page  21. 

40.  Changed  IQCS  scan  table  to  eliminate  major  alarm  summary. 
Data  Book  466,  page  22. 

*41.  Corrected  bug  in  NS  (M^22  routine)  that  caused  halt  if 
underflow  occurred.  Data  Book  466,  page  22. 

*42.  Corrected  bug  in  PD  file  to  reference  correct  maintenance 
bits.  Data  Book  466,  page  23. 

43.  Patched  TV  and  CN  to  insure  that  the  requested  site  is 
continually  updated  on  the  Maintenance  Voltage  display. 

Data  Book  466,  page  23. 

44.  Patched  NS  to  OR  (i.e.,  if  any  channel  amber  or  red)  IQCS 
channel  measurements  together  for  LS , Page  2 field.  Data 
Book  466,  page  24. 

45.  Revised  statistics  patch  to  correctly  calculate  hours 
elapsed  since  start  of  statistics.  Data  Book  466,  page  25. 
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48.  Changed  item  5 of  Monitor  Immediate  table  to  perform  major 
alarm  svimmary  after  voltage  measurement.  Data  Book  466, 
page  27. 


49.  Changed  end  point  in  Table  I (Voltage  to  Mean  Count)  to 
reflect  new  EPUT  time  base.  Data  Book  466,  page  27. 

50.  Changed  alarm  threshold  No.  13  (Eye  Margin  threshold) . Data 
Book  466,  page  27. 

51.  Revised  patches  on  pages  15  and  16,  Data  Book  466  to  reflect 
increased  EPUT  time  base  (from  120  to  210  seconds) . Data 
Book  466,  page  28. 

*52.  Corrected  bug  in  conversion  routine  JfSPARC  that  would  not 

create  5 significant  digits  for  numbers  greater  than  0.99328. 
Data  Book  466,  page  28. 


53. 


k 


Changed  operator  interaction  scheduler  to  schedule  NC  to 
resume  scan  when  time  out  occurs.  Data  Book  466,  page  29. 


54.  Patched  statistics  to  retain  data  points  used  to  compute 
hourly  means.  Data  Book  466,  page  30. 

6.2.8  Degree  to  Which  the  Software  is  Machine  Dependent 

The  Digital  ATEC  software  is  written  in  machine  language  and  is 
therefore  restricted  to  the  316  computer.  It  should  be  pointed 
out  though,  that  because  of  the  highly  visible  documentation 
provided  through  the  use  of  structured  programming  techniques, 
it  would  be  a fairly  easy  job  to  provide  the  nodal  control 
capability  in  a higher  order  language. 


6.3  ADDITIONAL  EVALUATION  CONSIDERATIONS 

In  addition  to  those  items  specifically  delineated  in  the  S.O.W. 
which  were  to  have  been  addressed  during  field  test  operations, 
there  were  several  other  topics  recommended  by  RADC  for  consider- 
ation. These  topics  fall  primarily  into  two  groups.  The  first 
is  directed  toward  the  impact  upon  skill  levels  or  manning 
which  DATEC  might  have.  The  second  group  is  concerned  primarily 
with  certain  aspects  of  DATECs  output  display  formats. 
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6.3.1  Manning  Structure 


One  of  the  objectives  of  the  DATEC  field  test  was  to  examine  the 
manning  structure  required  to  support  a DATEC  monitored  PCM 
system  cluster.  Key  manning  questions  directed  towards  this 
area  are  as  follows: 

• In  what  manner  can  the  DATEC  system  save  O&M  personnel? 

• Assuming  some  stations  were  unmanned,  determine  if  and 
what  additional  skills  or  extra  mcuining  would  be  needed 
at  a memned  facility  providing  control  of  the  unmanned 
site. 

• What  complement  of  "five-level"  technicians  (Air  Force 
Specialty  Code  Experience  Level-5)  would  be  needed  to 
support  a total  nodal  jurisdiction  with  16  subordinate 
stations  connected  to  it? 

These  questions  are  addressed  in  detail  below. 

6. 3. 1.1  DATEC  System  Versus  O&M  Personnel  Requirements 

The  use  of  remote  monitoring  and  assessment  equipment  such  as 
DATEC  will  result  in  O&M  personnel  savings.  This  is  supported 
by  several  facts: 

a.  Due  to  accurate  on-site  monitoring  and  remoting  of  System/ 
Equipment  parameters  eind  status  information  to  a centralized 
nodal  control  station,  the  need  for  manning  of  remote 
facilities  is  greatly  reduced.  This  is  not  totally 
facilitated  by  the  advent  of  DATEC  but  represents  a gen- 
eral improvement  in  facility  state  of  the  art  equipment 
design  and  reliability.  This  general  improvement  is 
enhanced  by  DATEC  allowing  the  reduction  in  support 
manning  as  discussed  below. 

b.  Since  facility  performance  information  is  centrally  col- 
lected and  trend  analyzed  at  the  nodal  control  station, 
the  O&M  support  personnel  resources  (Maintenance  and 
Operations)  cem  be  collected  and  more  efficiently 
centralized  for  dispatch  to  the  remote  sites  as  required. 


c.  Through  the  use  of  trend  analysis  techniques  some  scheduled 
maintenance  routines  at  remote  sites  can  be  eliminated  or 
their  frequency  decreased  thus  reducing  maintenance  dis- 
patch personnel  requirements. 

For  example,  a hypothetical  maintenance  routine  (Preventive 
Maintenance  Instruction)  number  31R5-2FRC163-WC-X,  Instruction 
3.1,  may  require  1.6  hours  per  radio  rack  each  week  to  perform. 
The  objective  of  the  PMI  is  to  measure  all  power  supply  voltages 
in  the  radio  rack,  to  ensure  they  are  within  tolerance.  With 
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16  sites  and  2 radio  racks  per  site,  this  would  be  16  x 2 x 1.6 
or  51.2  manhours  per  week  just  to  measure  the  power  supplies. 
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DATEC  could  measure  all  power  supply  voltages  each  maintenance 
scan,  and  analyze  them  against  tolerance  objectives.  In  addition, 
trend  limits  are  established  to  detect  variations  that  can  lead 
to  radio  failure.  This  further  reduces  routine  frequency/ 
manpower  requirements  as  the  maintenance  dispatch  takes  on  the 
actual  Radio  MTBF  performance.  Dispatch,  travel  and  on-site 
maintenance  time  could  be  reduced  to  1/4  its  current  practice. 

A case  in  point  is  the  maintenance  support  time  required  for  the 
unmanned  facility  at  Christmas  Common  England.  The  AN/GRC-185 
radio  requires  120  scheduled  manhours  monthly  and  results  in 
four  60-mile  round  trips  requiring  2.4  hours  each  to  and  from 
the  dispatch  center  at  Hillingdon.  This  results  in  a total  of 
129.6  scheduled  manhours  per  month.  DATEC  type  monitoring  could 
reduce  this  total  to  33  scheduled  manhours  a month,  eliminating 
the  need  for  scheduled  weekly  routine  trips  to  measure  voltages 
and  so  forth.  It  is  realized  that  the  GRC-185  is  an  older  radio 
with  a lower  MTBF  than  that  predicted  for  the  AN/FRC-162  and  163, 
but  is  used  here  only  as  an  example. 

6 . 3 . 1 . 1 . 1 Summary 

The  field  test  demonstrated  DATEC 's  ability  to  measure,  collect 
and  analyze  system/ equipment  parameters  and  status  information. 

The  manpower  savings  that  can  be  recognized  through  automated 
instrximentation  is  not  that  demonstrable  due  to  the  lack  of 
established  performance  data,  maintenance  routines  and  manning 
data  for  DEB-FKV  facilities.  In  the  maintenance  area  alone, 
it  can  be  assumed  that  based  on  current  maintenance  and  manning 
practices  that  the  need  for  manpower  can  be  reduced  as  facilities 
are  installed  for  unattended  operation. 

This  assumption  is  based  on  the  willingness  of  the  services  to 
allow  instrumentation  and  remote  monitoring  of  facilities/ 
equipment  parameters  to  replace  the  existing  scheduled  main- 
tenance approach. 

In  the  technical  control  area,  it  has  been  estimated*  that  a 
20  percent  reduction  in  control  personnel  can  be  recognized 
through  automating  technical  control  functions.  This  figure 
includes  the  addition  of  ATEC  operations  personnel  (Sector  & 

Nodal) , and  is  supportive  to  the  Defense  Communications  Engineer 
Center  estimates  contained  in  DCEC  Technical  Note  5-75. 


\ 

* ATEC  Cost-Effectiveness  Analysis,  Honeywell  ID  Project  F8545, 

Ewing,  R.D.,  Peters,  G.L.,  Tufaner,  R.L.  Systems  Research 
Center,  7 March  1977. 
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6. 3. 1.2  Additional  Mannin< 


Skills  Requirements 


with  the  unmanning  of  some  subordinate  sites,  and  the  centrali- 
zation of  both  operational  and  maintenance  functions  at  the 
nodal  location,  additional  personnel  will  be  required  to  sup- 
port the  unmanned  facilities.  It  is  not  the  objective  of  this 
discussion  to  provide  a detail  manning  standard  for  the  16 
station  node,  but  to  provide  a general  synopsis  of  manning 
and  skill  considerations. 

a.  ATEC  Maintenance.  As  a minimum,  two  ATEC  maintenance 
technicians  will  be  required  per  node.  Their  duties 
include  the  support  and  maintenance  of  the  nodal  equipment 
and  remote  station  equipment.  The  geographical  size  and 
separation  of  the  16  stations  within  the  node  may  require 
additional  personnel.  This  may  result  in  the  creation 

of  dispatch  work  centers  at  selected  non-nodal  sites  to 
support  unmanned  facilities  which  are  geographically  too 
far  from  the  nodal  station  to  offer  responsive  maintenance 
support. 

b.  Equipment  Maintenance  (AFSC  304XX-FC2659D) . The  number 
or  radio  wideband  maintenance  personnel  required  to  sup- 
port the  16  station  node  fall  under  the  same  geographical 
constraints  addressed  above,  and  are  difficult  to  predict. 
The  lack  of  DEB-FKV  performance  data  or  an  appropriate 
manning  standard  for  that  type  of  equipment  further  compli- 
cates the  prediction  task.  Based  on  past  manning  practices, 
and  ignoring  geographical  constraints,  it  is  recommended 
that  0.75  man  authorization  be  added  to  the  nodal  main- 
tenance workcenter  for  each  unmanned  site  support.  Minimum 
dispatch  workcenter  manning  is  two  technicians  (as  per 
AFCSR26-3,  Manpower  Standards,  15  May  1975) . It  should 

be  noted  that  geographical  separation,  travel  time,  and 
mission  response  may  require  increasing  the  recommended 
man  authorization  to  as  high  as  1.35  man  authorization 
per  unmanned  site. 

6. 3. 1.3  Five-Level  Technician  Requirements 

"Five-level"  skill  technician  manning  throughout  the  technical 
control  and  radio  maintenance  career  field  is  approximately 
52  percent  (average)  the  total  manning  authorization  for  the 
given  Air  Force  specialty  code  (AFSC) . It  is  recommended  that 
this  mix  be  continued  and  applied  to  the  total  manning  require- 


6.3.2  DATEC  Output  Display  Considerations 

This  second  group  of  items  addresses  three  questions  regarding 
DATEC 's  output  displays: 

• How  might  a particular  display  provide  indications  of 
escalating  troubles? 

• How  may  DATEC  displays  be  adjusted  or  modified  so  that 
they  can  be  restructured  in  a manner  to  suit  the  needs 
of  a maintenance  technician,  a technical  controller,  or 
a squadron  level  management  control  function? 

• How  may  DATEC  be  adjusted  to  total  link  outages  such  that 
a cascade  of  alarms  will  not  occur? 

6. 3. 2.1  Escalating  Troubles 

The  System  Overview  display  provides  all  the  information  that 
is  required  to  detect  and  trace  a developing  problem.  Any 
abnormal  condition  of  the  equipments  in  operation  on  a link 
will  be  reported  on  this  display.  Only  discrepant  status  is 
displayed.  If  there  are  no  problems,  there  are  no  entries  in 
any  of  the  fields.  A paraimeter  which  is  out  of  tolerance  is 
indicated  by  an  "A"  (amber)  flag  symbol  in  the  field  of  the 
discrep2Uit  equipment.  A hard  alarm,  indicating  that  a particular 
piece  of  equipment  has  failed  preset  limits  within  the  device 
itself,  is  indicated  by  a "R"  (red)  flag  symbol.  An  escalating 
problem,  then,  might  start  out  as  a degrading  parameter  which 
would  first  receive  an  "A"  notation.  When  the  problem  developed 
to  the  point  that  equipment  operation  was  severely  impaired  and 
an  alarm  was  generated  by  that  equipment,  the  status  flag  would 
change  to  "R".  A few  examples  of  this  were  obtained  during 
field  tests.  There  were  not  too  many  because  generally,  when 
the  amber  condition  was  noted  on  the  System  Overview  display, 
the  technical  controllers  went  immediately  to  a lower  display 
such  as  Link  Status  or  Link  Performance  Assessment  in  attempting 
to  isolate  the  cause.  One  good  illustration,  however,  of  an 
escalating  troxible  was  noted  in  the  Appendix  U scenario  con- 
ducted on  20  June  1977  (refer  to  pages  291  through  300  ) . 

In  this  scenario,  frame  errors  are  caused  in  both  the  TlWBl  and 
Tl-4000  by  blanking  the  received  baseband  from  the  radio  using 
a special  piece  of  test  equipment.  The  length  of  the  blanking 
pulse  and  therefore  the  severity  of  the  problem  could  be  varied. 
As  will  be  noted,  from  the  two  System  Overview  displays  printed 
out  at  0843  and  0846,  the  problem  is  severe  enough  to  cause  a 
parameter  (PER)  alarm  by  exceeding  preset  limits  in  DATEC 
software.  The  next  two  displays  printed  out  at  0847  and  0852 
indicate  that  the  problem  has  now  progressed  to  the  point  that 
an  equipment  alarm  (Tl-4000  Switch  Major)  has  occurred  and  the 
cunber  flag  on  System  Overview  has  changed  to  red. 


6. 3. 2. 2 


Modification  of  DATEC  Displays  to  Meet  Functional  Needs 


Figures  6-20  and  6-21  illustrate  recommended  System  Overview 
and  Link  Status  displays  that  satisfy  technical  controller’s 
needs.  These  were  described  in  the  trip  repcrt  on  testing  the 
Digital  Automated  Technical  Control  at  Fort  Huachuca  dated 
9 August  1977  written  by  1st  Lt.  Chris  M.  Sandifer  and 
T.  Sgt.  Robert  R.  Reinke.  These  displays  could  be  implemented 
quite  easily  with  the  Digital  ATEC  software  principally  due  to 
its  modular  design.  Figure  6-22  shows  the  data  structure  of 
the  output  display  software.  The  software  is  driven  by  two 
disk  files,  the  display  generator  file  and  the  display  fields 
file.  The  display  generator  file  contains  all  information 
required  by  the  software  to  generate  the  fields  for  a particular 
display.  The  display  fields  file  contains  the  fixed  and  vari- 
able fields  that  actually  make  up  the  display.  When  a display 
is  generated,  the  applicable  processing  software  reads  the 
records  from  the  display  generator  file  to  determine  where  to 
find  data  in  the  data  base  for  generating  the  display  fields. 
Once  they  are  generated,  they  are  written  into  the  variable 
fields  of  the  display  fields  file.  This  file  is  then  read  and 
transferred  to  the  ADDS  CRT  by  the  software.  In  order  to  re- 
structure a display,  it  involves  only  restructuring  the  order 
of  data  in  the  two  disk  files.  If  new  fields  are  desired,  it 
involves  entering  new  data  in  the  files  and  writing  new  software 
for  generating  the  new  field. 

With  similar  information  from  maintenance  or  squadron  level 
management  personnel,  displays  satisfying  their  requirements 
could  be  implemented  in  a similar  manner. 

6. 3. 2. 3 Display  Adjustment  to  Prevent  Alarm  Cascading 

Currently,  DATEC  software  reports  all  alarms  received  from  a 
MAD  and  blinks  the  highest  major  alarm  received.  If  a total 
link  outage  occurs,  what  will  be  seen  on  the  overview  display 
will  be  a blinking  Rx  problem  for  the  radio  and  red  alarms 
for  the  MUX  switch,  the  Tl-4000,  the  TlWBl  and  the  CY-104.  It 
is  a trivial  problem  to  modify  the  overview  display  processing 
modules  to  refrain  from  processing  the  lower  level  equipment 
fields  if  a Radio  Rx  major  alarm  occurs.  This  modification 
requires  less  than  10  words  of  code . 
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FIGURE  6-22.  OUTPUT  DISPLAY  SOFTWARE/DATA  STRUCTURE 
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